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INTRODUCTION 



The object of this book ia to give the Bhortest de- 
scription of human anatomy compatible with the 
interests of the artist and essential for his work, 
and to burden his mind as little as possible with 
names, with technicalities, and with those details 
which do not bear directly upon the surface forms. 

It is, unfortunately, impossible to save the art 
student from the difficulties of the nomenclature eoi- 
ployed in anatomy. Attempts made from time to 
time to simplify it have been found to impair the 
accuracy and clearness of the necessary descrip- 
tions, and have by common consent of teachers been 
abandoned. 

Further, inasmuch as the subject-matter is to a 
lai^e extent made up of hard facts, the task of 
remembering a string of these confronts the student 
as soon as he has mastered the nomenclature, with 
the result that the beginner usually finds the study 
of anatomy dull and prosaic as well as difficult. The 
superficial knowledge required for use in the studio 
seldom leads the student into those higher realms 
where the study of anatomy becomes fascinating and 
suggestive, as indicated in some of the later chapters 
and in the Appendix upon Comparative Anatomy. 

The names allotted to many of the structures, 
especially to the muscles, are long and cumbrous ; 
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INTRODUCTION 

and many of the expressions used, e.g. " above," 
"below," "internal," "external," are employed in a 
more precise or more technical sense than that 
attributed to them by the layman. For instance, 
nobody but an anatomist would take exception to the 
common description of an overcoat as being worn 
" outside " the other clothes, or of the husk as lying 
" outside " the nut: The anatomical purist, on the 
other hand, would in each case substitute the term 
"superficial to," and the student, if he would keep 
his mental view of anatomy clear, however limited, 
must be urged to become a purist in the applica- 
tion of such technical terms as he is called upon 
to use. 

In anatomical description the subject is always 
supj>o8ed to be standing in the position of "atten- 
tion," the face looking straight towards the student, 
the upper limbs hanging by the side, with the 
palms of the hands to the front. Whatever may 
be the actual position of the subject under study, 
the terms Above or superior to, Below or inferior 
to, Anterior or in front, Posterior or behind. In- 
ternal or medial, External or lateral. Proximal 
or nearer to the axis, in distinction from Distal or 
further removed from the axis, aro applied in such 
a way that they would be true if the "attention" 
position were resumed by the subject or model. 

The human body is divided, for purposes of anato- 
mical description, into various parts; and each of 
these is made up of several tissues or systems. 

After giving an account of the skeleton, with its 
joints and ligaments, we shall proceed to a descrip- 
tion of the various soft structures which clothe the 
skeleton. 

Then the four parts into which the body is divided 
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INTRODUCTION 

will each claim a chapter, and these will be taken in 
the following order : — 

1. The upper extremity, including shoulder, axilla, 
arm, elbow, forearm, wrist, hand, and digits or 
fingers. 

2. The loicer extremity, including buttock, groin, 
thigh, knee, leg, ankle, foot, and digits or toes. 

3. The trunk, including back, thorax, abdomen, and 
pelvis. 

4. The head and neck. 

The systems of which these parts are built up are 
the OS8COW8 system or skeleton; the ligamentous system 
of fibrous tissue, whose chief function is to bind the 
bones together ; the muscular system ; the nei-vo^ts, 
the blood-vaseiUar, and the epithelial systems. Of 
the last two examples may be readily seen with- 
out dissection, namely, the skin which covers the body 
generally, and the mucous membrane which lines the 
internal surface of all the hollow viscera, such as the 
lungs, stomach, and intestines, but is modified in itx 
appearance in different organs, and is notable only 
in the undissected subject as the covering of the 
red part of the lips and mouth and of the eyeball 
and nostrils. 

A full knowledge of anatomy embraces all these 
parts and all the systems which build them up, and 
much more besides, such as embryology or the study 
of development from the embryo, histology or micro- 
scopical anatomy, and comparative anatomy or the 
science which compares the anatomy of all the 
different members of the animal kingdom, and of 
this branch a short sketch is given in the Appendis. 

Physiology, the science of the functions of each 
organ in health, and pathology, the science of disease, 
will also occasionally call for notice in any such 
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attempt as this book makes to rivet the attention 
of the artist upon those details in structure and 
function upon which depends the external appear- 
ance. The chief objects of his study will be the 
bones, muscles, skin, and liair, with the variations 
of form and colour which m&y take place in these 
systems under different conditions of age, sex, race, 
activity or repose, occupation, and emotion. 

The latter is a very important subject and claims 
a chapter to itself. To deal at all adequately ^tli 
its intricacies 'would need a volume. Though the 
expression of the emotions is chiefly apparent in 
the face, yet all the other parts of the body, and 
especially the limbs, may contribute appropriate 
movements or gestures. We recognise, for instance, 
the tottering lower limbs of the fear-stricken, the 
swagger of the arrogant, and the crouching gait of 
the coward, as gestures which indicate the condition 
of the affected person almost as much as, and indeed 
sometimes more than, does the facial expression. 

In other words, certain attitudes of the anato- 
mical parts are liable to be associated with, and 
so to convey to the observer, the various mental 
and physical states of the individual, whence the 
claim of the subject to be included in the science 
of anatomy. 

For the assumption of any attitude is consequent 
upon the passing into action or repose of some 
definite muscles or groups of muscles. The contrac- 
tion of any muscle causes a difference in the contour 
of the skin covering it ; usually, but not always, the 
skin becomes prominent over those muscles which 
are in action, and vice versa. For instance, when 
the elbow is forcibly bent, the shape of the front of 
the upper arm is considerablj- altered in comparison 
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with its appearance in the passive position. The 
alteration is due to the fact that the large Biceps 
muscle has contracted and has produced a rounded 
prominence. 

At the joints, again, there is great variation in 
shape in the different positions assumed by the 
limbs. This is well seen in the case of the knee. 
When the model forcibly straightens the leg the 
patella or knee-cap is seen very distinctly, and so 
are the component parts of the quadriceps extensor 
muscle in its neighbourhood. When the knee is bent, 
the patella, having sunk between the condyles of the 
femur, is scarcely visible, though it may still be eaeity 
felt ; and while the flexor tendons or hamstrings now 
stand out prominently, the component parts of the 
quadriceps can no longer be clearly identified. 

But however noteworthy the effects of muscular 
action upon the eurface-form of the body, there are, 
as already indicated, other factors to be studied. 

The alterations that take place with advancing 
years are due to several causes, and to these a 
separate chapter has been devoted. Such conditions 
as are associated with premature old age are akin 
to those of disease, and are of greater interest to the 
student of medicine than to the artist. The artist, 
however, at times depicts his subjects in age or 
infirmity, and therefore an attempt will be made 
to indicate the more obvious of these conditions. 

At the end of the book we have included a short 
series of photographic reproductions. These are 
designed to demonstrate points mentioned in the 
text, and it is hoped that they will be particularly 
useful to those students who find themselves pre- 
vented from attending at a life school while studying 
anatomy. 
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Conatant reference from the text to the illustra- 
tion and to the actual model is most desirable. Such 
knowledge and appreciation of the details of this 
laborious science as is evinced hy the work of 
Leonardo da Vinci and Michael Angelo, to mention 
only two of the greatest among the many great 
depictors of the beauty of the human form, can 
only be acquired by many years of close and devoted 
study. Yet even these great ones must have ex- 
perienced, during their novitiate, as we do nowadays, 
that sense of dejection in the presence of unexpected 
difficulties which bars the threshold of the study of 
each of the aciencfes. 

Let the student be cheered by the realisation that 
such dejection is unreasonable, in that the same diffi- 
culties have appeared just as great to, and yet have 
been overcome successfully by, countless numbers of 
students before us. And it is worth while to over- 
come them; for the more knowledge we have of 
anatomy, the greater will be our appreciation of the 
beauties of the human form, and the greater our 
possibilities of portraying those beauties ; to ap> 
preciate all that is conveyed in a work of art, one 
must know what to look for. 
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HUMAN ANATOMY FOR 
ART STUDENTS 

CHAPTER I 

THE SKELETON 

No bone is either quite rigid or quite straight. The 
elasticity (which is greater in the young) and the 
curves found in every bone are obviously adapted 
to increase its strength. 

The skeleton of the adult is built up of almost 
rigid bones, and the length of each bone is sUghtly 
increased by a layer of less rigid cartilage, forming 
a kind of buffer at each end. In addition, within 
certain of the joints, actual cushions of Sbro-cartilage 
intervene between the ends of the bones. 

There are various forms of bone. The femur, or 
thigh-bone, may be taken as an example of the 
long bone, while the spine, wrist, and ankle are com- 
posed of short bones. The scapula, or shoulder-blade, 
and the frontal, or forehead bone, are good examples 
of the fiat bone. 

The stature of any individual depends chiefly upon 
the length of the long bones of the lower limb and 
of the short bones of the spinal column. 

1. The longf bones should be regarded as mecha- 
nical " levers "; every muscular action may be inter- 
preted as a power or force apphed to such a part of 
the bar or bone as to overcome a deflnite weight or 
resistance, and so to produce movement about a fixed 
point or fulcrum. 
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2. The short bones will plainly be less liable 
to fracture, and the multiplicatioa of the cartila- 
ginous and articulating surfaces will, of course, 
result in the better breaking of jars and increased 
mobility. Thus, if the spine were a single rigid long 
bone, its relation to the cranium w^ould be that of 
the broom-handle to the broom-bead, and the effect 
of a blow upon the other end, as when one sits down 
with a jerk, would be to drive the neck into the 
base of the skull, just as the handle of the broom 
is driven into the broom-head. 

3. The flat bones are generally protective ; thus 
the flat bones of the vault of the skull protect the 
delicate brain which lies in the cranium, and the 
flat bones on each side of the pelvis, known as the 
hip-bones or ossa iniioniinata, afford protection to 
important viscera. In addition, flat bones provide an 
extensive attachment for strong muscles. Chewing 
or mastication, which is one of the most powerful 
and one of the niost fundamentally important move- 
ments in the body, is brought about by the very 
strong muscles inserted into the jaw, which have 
an extensive origin from the flat bones of the 
cranium. In like manner the movements of the 
humerus are partly caused by muscles which arise 
from broad areas of the scapula. 

A muscle is said to " arise or take origin " from that 
end which usually is fixed when the muscle acts, and 
its " insertion " is that end which usually moves most. 

The femur is the longest bone in the body; the 
next longest are the bones of the leg and arm and 
forearm, some of the ribs, and then the clavicle. 

The bones of the upper limb comprise : — 

1. The clavicle, or collar-bone. 

2. The scapula, or shoulder-blade. 

34 
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3. The humerus, or hone of the arm. 

4. The ulna, the inner hone of the forearm. 

5. The radius, the outer hone of the forearm, 

6. The earpals or hones of the wrist. 

7. The metacarpals or bones of the palm of the 

hand. 

8. The phalanges or bones of the digits. 

1. Hie davicle (Fig- 1) is situated in the front 
part of the thorax or chest, where the trunk 
mei^es into the neck. 
At its inner extremity 
it is joined to the 
sternum (breast- bone) 
by the stemo-clavi- 
culaiF joint. The inner 
ends of the right and 
left clavicles are about 
an inch apart. The 
outer extremity of the 
clavicle touches the 
acromion process of 

4.1,« ^,^-r,,,i^ ;.. *1 ^ig- I.— The Olavlcls and Bcapnla of Um 

the scapula in the * sigtt mi,, wiu, u«, suranm. From 

acromio-clavicular tbe front 

joint, and is situated 

at a somewhat higher level than the inner end (Fig. 1). 

This is the cose even with people whose shoulders 

slope in a very marked degree. 

The clavicle has its curves so arranged that there 
is a convexity forward in the inner part, for rather 
more than half the length of the bone, and a con- 
cavity forward in the outer part, for rather less than 
half. It is thicker and more prominent internally 
than externally : a cross section made through the 
internal half is triangular ; through the external half 
it is flattened from above downwards. 
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Id the clavicle, as in all other long bones, the 
degree of ite roughness gives a fair indication of 
the muscularity of the individual. 

The clavicle is a bone of high importance to the 

student of anatomy. It forms a very prominent 

landmark, easily ween in thin people. In well-covered 

and muscular subjects, however, it lies at the bottom 

of a furrow, a situation common in many other parts 

of the body, e.g. the external condyle of the humerus 

and the great trochanter of the femur, a dimple 

in<Ii('ating the position of a bone 

which in the skeleton appears 

to be prominent. 

The chivicle, unlike the other 

long boneH, continues to increase 

much in length between the ages 

of twenty and twenty-five years, 

and thus produces, during this 

period, a great increase in the 

breadth of the shoulders, an 

Pig. a.-Th8 scspiOa and increjisB which constitutes one 

Sr"^"™ JS['" »' "■" "''»f eh«racteri,tic, d»- 

tinguishing the adolescent boy 

from the adult man. 

2. The scapula (Fig. 2) is chiefly visible upon 
the upper part of the back of the trunk, but two 
of its "processes" are apparent from the front of 
the skeleton, namely, the acromion, which makes 
the point of the shoulder, and the coracoid, which 
is covered by thick muscles, but in the wasted subject 
can be seen under the skin below^ the outer part of 
the clavicle. 

It is a triangular flat bone having two sur- 
faces : — 

a. The front or ventral surface, applied to the ribs 
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over the l^k of the thoras, from the second to the 
seventh. 

b. The hinder or dorsal surface, overlaid by the 
muscles and skin of the back. 

Three borders : — 

a. The upper. 

b. The mesial, vertical, or vertebral. 

c. The external, oblique, or axillary (lying in re- 
lation to the axilla or armpit). 

And three angles : — 

a. The superior. 

h. The inferior, which is prominent in persons who 
are " round-shouldered." 

c. The external, sometimes called the head of the 
scapula, which, with the head of the humerus and the 
connecting ligaments, forms the shoulder-joint. 

The three processes of the scapula are : — 

a. The spine or spinous process (Fig. 2, p. 36). 
This is a well-marked bony ridge which projects 
backwards from the dorsal surface. It begins in- 
ternally at the junction of the upper and second 
quarter of the vertebral border, and becomes more 
prominent externally, where it terminates in the 
second process. 

6. The acromion process. This is flattened and 
directed forwards, upwards, and outwards, to form 
the point of the shoulder. The acromion process has 
two borders, of w^hich the inner one enters, with the 
external end of the clavicle, into the formation of 
the acromio-clavicular joint. 

c. The coracoid process is curved upon itself, and 
tapers rapidly to its apex, w^hich is directed forwards 
and outwards just below the forward concavity of 
the outer third of the clavicle (Fig. 1). 

3. The htunertui (Fig. 3), or bone of the arm 
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proper, is described, like all the long bones, as con- 
sisting of a shaft and two extremities, upper and 
lower. (The extremities of the clavicle only are 
known as outer and inner, and the extremities of 
the ribs ai-e called anterior and posterior.) 

The humerus artic;ulates above with the head of the 
scapula, to form the shoulder- joint, and below w^ith 
the ulna and radius, where it forms the elbow-joint. 
The upper extremity, or head of the 
humerus, forms s small segment of a 
large globe. It is directed upwards, 
inwards, and backwards, and the size 
of it greatly influences the promi- 
nently convex shape and outline of 
the shoulder. When the arm is out- 
stretched, the head of the humerus 
may be felt, or even seen, in the axilla, 
especially in thin people. 

The tuberosities of the humerus are 
flattened i)roiection8 which are sepa- 
rated f i-om the head by the anatomical 
neck, to which the capsule of the 
shoulder-joint is attached. The vertical 
rig. 3— ThB Right bicii>ital groove divides the greater and 
Komsnu. ront i^j^^pp tubei'osities from each other, 
the groove running downwards, in- 
wards, and slightly forward, and lodging the tendon 
of the long head of the bi(«ps muscle. The greater 
tuberosity lies outside and behind the lesser. 

The shaft of the humerus begins below the tubero- 
sities and head at a dot-idedly narrower part, which 
is known as the sui^ical neck on account of the 
frequency with which the bone is broken in this 
region. Below the nock the shaft becomes a little 
thicker, and is twisted, not bent, outwards throuj^li 
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an angle of fifteen or twenty degrees. In its lower 
third it is slightly flattened from before backwards, 
and is concave for- 
wards. \ 

The lower extre- ^ 

7ni(i/of thehumerus / '^ 

is very wide from /t "^ 

side to side. ^^^ 

The condyles of 
the humerus lie on 

each side of the ^ 

lower extremity. ^jT" 

The iatemal, which 
is larger and lies at 
a lower level than 
the external, is 
directed chiefly in- 
wards but also 
slightly backwards, 
while the external is 
directed outwards. 

The condyles 
serve the usual 
purpose of bony pro- 
minences, namely, 
the attachment of 
muscles in this case, 
and of some of the 
ligaments of the ^ 
neighbouring joint, 

tne eiuow. ±ney Bhowlng m ■CMrylng Angm' l«tween 

form the lower Ann tuid Foraarm. 

limits of correspond- 
ing ridges, called the supra-condylar ridges, which 
descend on each side of the shaft of the humerus. 
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The trochlea is a broad, smooth articular surface 
at the lower end of the humerus, grooved .obliquely, 
so that behind the groove it 
is directed downwards and 
inwards, and in front it runs 
upwards and outwards. The 
inner lip of the trochlea is 
more prominent than the 
outer, especiallj towards its 
lower part. This lip, by its 
large size, is responsible for 
the maintenance of the carry- 
ing angle (Fig. i). The arti- 
culation of the trochlea and the ulna forms the main 
part of the elbow-joint (Fig, 5), 

The capitellum lies between the trochlea 
and the external condyle and articulates 
with the radius in the elbow-joint. It is 
a rounded surface, and is not so well seen 
from behind as from in front. 

The bones of the forearm (Fig. 6) 
are the radius and the ulna, llie two 
bones lie nearly parallel to each other in 
the position of " attention," which is that 
of " supination " of the forearm ; but the 
ulna begins higher up the limb and does 
not reach so far down as the radius. In 
pronation the radius crosses obliquely 
downwards and inwards over the ulna. 

Tbey taper in different directions, the ^^- «■— ™» 
ulna b«ing larger at the elbow end and HiaHadio.. 
the radius at the wrist. The elbow- joint Pront tIbw. 
is in great part formed by the ulna, while 
the radius is the more important constituent of the 
wrist. 
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4. The ulna, the longer bone, lies to the inner aide 
of the radiua. The greater sigmoid cavity of the 
ulna is a deep hollow at its upper end, the concavity 
of which is directed forwards and articulates with 
the trochlea of the humerus. This cavity is over- 
hung above and behind by the prominent olecranon 
process. The strong portion of bone known as the 
coronoid process projects forwards belo^ the greater 
sigmoid cavity. 

The lesser sigmoid cavity lies on the outer side of 
the upper part of the coronoid process, and receives 
the head of the radius. 

The posterior surface of the olecranon process is 
triangular in shape and very easily felt, because sub- 
cutaneous. Its upper part forms the point of the 
elbow. The triangular area, with its apex below, is 
continuous with the sinuous posterior border of the 
shaft, which is also subcutaneous in the whole length 
of the bone. 

The shaft tapers towards the wrist where the 
lower end of the ulna presents two prominences 
separated by a deep groove. The lai^er, the head 
of the ulna, is very obvious on the back of the 
wrist in the pronated position. The slenderer styloid 
process is detected with more difficulty by the 
examining finger. 

Notice that the ulna tapers from elbow to wrist 
in about the same delicate graduation as does the 
undissected forearm, and that its shaft is not only 
concave forwards throughout its whole lengtli, but 
also, when viewed from before back, it is concave 
outwards towards the radius. 

6. The radins has a head with a saucer-like de- 
pression at its upper end. The constriction below the 
head is the ueck, from which the shaft gradually 
41 
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swells out till it reaches the very large lower ex- 
tremity at the wrist. 

The bicipital tuberosity lies just inside and below 
the neck, and its posterior part gives attachment to 
the biceps tendon. 

The shaft is convex outwards, and concave towards 
the ulna. At the most prominent part of the curve 
is a noticeable rough area, into ivhich an impor- 
tant muscle known as the " pronator radii teres " is 
inserted. 

The styloid process of the radius can be felt in 
the "anatomist's snuff-box" (vide p. 101); it is more 
massive, and situated at a lower level than the cor- 
responding process of the ulna. The back of the 
lower end of the radius is marked by four grooves, 
the deepest of which lies on the inner side of a 
prominent tubercle, and lodges the tendon of the 
extensor longus poUicis muscle. 

The sigmoid cavity, lying on the inner side of the 
lower end of the radius, receives the head of the 
ulna. 

The radius is joined by ligaments to the ulna. The 
chief of these are the collar-like orbicular ligament 
which surrounds the head of the radius, the triangular 
fibro-cartilage which unites the lower ends of the two 
bone.'i, and the interosseous membrane, the fibres of 
which pass downwards and inw^ards from the shaft 
of the radius to that of the ulna. 

This membranous ligament is a very important 
factor in the mechanics of the forearm. When a 
thrust with the hand is made, pressure is transmitted, 
from the object pushed to the lower end of the 
radius, and this bone tends to be displaced upwards. 
But the direction of the fibres of the interosseous 
membrane is such that they are at once made tight, 
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and 80 they pull upon the ulna. The thrusting force 
is thus transferred to the ulna, distributed through- 
out its whole length, but changed into a pulling one, 
and so shock is diminished. 

6. There are eight bones of the wrist or carpus 
(Fig. 7). They are so articulated with each other 
that there is a distinct general concavity of the 
anterior aspect of the carpus. This concavity is 
bounded on the inner side by the 
pisiform bone, the smallest of 
the series, and by the well- 
marked hook of the unciform 
bone, which lies more deeply 
and is just below^ the pisiform. 

The corresponding eminences 
which bound the concavity to 
the outer side are the tubercle 
of the scaphoid and the ridge 
on the trapezium. The latter 
bone is on the outer side of a 
deep groove that receives the 
flexor carpi radialis tendon. It 

possesses a very special import- "«■ '■— Tlw Bones of tli« 
. ., , .. , ,, Wilat and Hand. Front 

ance in that it has a small ^„ 

process of bone w^hich is directed 

downwards and inwards and throws the thumb away 
from the finger. The great range of movement in 
the thumb is characteristic of the huniiin bund, and 
is of vital importance to man in the performance of 
many of the finer movements which in the process of 
civilisation he has acquired, such as are for instance 
essential to the proper use of pen and pencil. This 
range is so free that the palmar surface of the 
thumb's terminal phalanx can be opposed to the 
palmar surface of any part of the other digits. 
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7. The metacarpal bones (Fig. 7, p. 43) are 
five, one to each Jigit. Their posterior surfaces form 
longitudinal ridges on the back of the hand, more 
obvious in the aged or emaciated, and their heads 
form the first or proximal set of knuckles. 

S. The phalanges (Fig. 7) are fourteen in number 
— three to each finger, but only two to the thumb. 
They diminish in size from above downwards, and 
are desttribed as long bones, in that each has a shaft 
and two extremities. The heads of the proximal* 
and middle phalanges form the middle and distal 
rows of knuckles. 

The bones of the lower limb comprise : — 

1. The OS innominatum, or hip-bone. The bony 
basin of the pelvis is formed of the two ossa innomi- 
nata together with the sacrum and coccyx, which 
are the two lowest bones of the spinal column. 

2. The femur, or thigh-bone. 

3. The patella, or knee-cap. 

4. The tibia, or large bone of the leg. 

5. The fibula, or small bone of the leg. 

6. Tlie tarsals. 

7. The metatarsals. 

8. The phalanges. 

1. The hip-bone belongs to the class of fiat bones. 
Its functions are :^ 

To give attachment to the strong muscles w^hich 
maintain the erect position (Figs. 8 and 9, p. 45), 

To support the weight of the head, trunk, and upper 
limbs, and to transmit this weight to the lower limb. 

To protect the important viscera which lie in the 
lower part of the abdominal cavity and in the pelvis. 

' The term "proximal" refers to tliat part which is nearer to the 
centre oF the body ; the term distal. Co that part wLich is tartlier 
removed. 
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The relation of the os innomiDatum to the sacrum 



FwnAle Palvia. 
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in the constitution of the pelvic cavity will be de- 
scribed later. 
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Although the hip-bone is responsible to a great 
extent for the configuration of the lower part of 
the trunk and the region of the buttock, and 
although many of its prominences can easily be felt, 
and indeed form important anatomical landmarks, 
yet few of them form projections visible in the 
undissected model, as do the clavicle, the tibia, 
and other thinly covered bones. The bone is 
developed in three separate parts which unite at 
puberty, viz, : — 

a. The ilium, the flat upper portion. 

b. The ischium, the tuberous lower portion. 

c. The pubes, the anterior part. 

The ilium presents two surfaces, an inner and 
an outer. The inner surface is smooth and hollow 
in front for the attachment of the iliacus muscle. 
Behind there is a smooth ear-shaped surface for 
articulation w^ith the sacrum, and above a rough 
area to which are fixed the very strong posterior 
sat^ro-iliac ligaments, to be described later. 

The outer surface is generally convex, and affords 
origin to the three gluteal muscles, which are of 
great impurttmce in attaining the erect position. 
Each of these surfaces is bounded above by the sinuous 
crest of the ilium. The crest forms the brim of the 
false pelvis ; it terminates in front in the oval anterior 
superior spine of the ilium, and behind in the pos- 
terior superior spine. The latter spine lies, in the 
living subject, at the bottom of a shallow dimple, and 
corresponds to the middle of the sacro-iliac joint. 

The tubercle of the ilium is a thickened portion 
of bono situated upon the outer lip of the crest 
some 2i inches behind the anterior superior spine. 
It is the highest part of the iliac crest, and forms 
the extreme lateral poi'tion of the bone. 
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The ischium, anti pubes surround a large oval 
orifice, the thyroid foramen. The most important 
part of the ischium is its massive tuberosity, which 
forms to a large extent the prominence of the 
buttock, and is the resting point of the body in 
a sitting position. 

The pubes, lying in front of and above the ischium, 
is a flatter and less maeeive bone. It articulates 
with its fellow in the middle line at the symphysis 
pubis. The crest of the pubes extends outwards 
from the symphysis for about an inch, and has 
the rectus abdominis attached to it. It ends in a 
palpable eminence called the spine of the pubes. 

The acetabulum.. The three parts of the os inno- 
minatum convei^e at the deep cup-shaped hollow, 
the acetabulum, situated upon the outer surface of 
the bone, for the reception of the head of the femur. 
The margin of the hollow is deficient, at a point 
below and in front, which is kno^vn as the cotyloid 
notch. 

The ilium forms less than two-fifths of the aceta- 
bulum. 

The ischium forms more than two-fifths. 

The OS pubis forms about one-fifth. 

The Pelvis (Figs. 8 and 9, p. 45), which is formed of 
four bones — viz. the two hip-bones, the sacrum, and 
the coccyx — is of very great importance in determin- 
ing the shape of the skeleton, and differs in the two 
sexes, most markedly, of course, in the adult, but also 
to some extent in the young. 

The pelvis forms an expanded, basin-tike cjivity for 
the reception, support, and protection of the viscera 
contained in the low^er part of the abdomen, and for 
the attachment of large and powerful muscles. As 
it is open both above and below, it would be more 
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correct to liken it to a funnel, which is broad above 
and narrow below. The expanded wiogs, which are 
formed on either side by the iliac portions of the 
hip-bones, constitute the false pelvis ; whilst th^ tmie 
pelvis, which lies below this, is formed by the 
sucrutn and coccyx, and the ischial and pubic portions 
of the hip-bones. In the 
female pelvis the bones, 
OS elsewhere, are much 
lighter in texture than 
in the mate, and the 
muscular prominences 
are not so well marked. 
The iliac wings are more 
widely expanded, so that 
much more of their inner 
surfaces ava be seen from 
the front. The diameters 
of the true pelvis are 
greater, as is also the 
subpubic angle. 

2. Thefemnr, or thigh- 
bone (Figs. 10 and 11), 
is the longest bone in 
Fly. 10. -Eight Fig. n.-WgM the body. As a general 
Femur, Front Femur. Back , .. , _,, . 

rtew. Tlew. ^*® '^^ length may be 

considered as equal to 
a quarter of tiie total length of the body from the 
vertex of the skull to the heel. It articulates above 
with the acetabulum to form the hip-joint, and 
below with the patella and tibia in the knee-joint. 

The femur presents for examination a shaft and 
an upper extremity consisting of head, neck, and 
two trochanters, and a lower extremity. 

The head is smooth, in shape rather more than 
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half a sphere, and is received mto the cup-Bhaped 
acetabulum. 

Just helo^v in the long neck, broader and flatter 
externally, where it is continuous with the shaft of 
the bone at an angle of about 120 degrees. Some 
authorities consider that the angle diminishes with 
advancing age, but Sir Creorge Humphry, to whom 
every student of anatomy owes so much, came 
eventually to the conclusion that no such diminu- 
tion takes place. 

The great trochanter is above and external to 
the neck, and into it several strong and important 
muscles are inserted — e.g. the glutei. The external 
surface of the great trochauter is painfully well 
known to skaters, among whom it has acquired the 
name of the "tw^o-tum bone." It may be easily 
felt three or four inches below the crest of the ilium. 
In the thin subject it forms a visible prominence at 
that point ; in the well covered it lies at the bottom 
of a slight depression, best marked in the female. 

The lesser trochanter is a smaller tubercle lying 
deeply embedded in the muscles on the inner and 
posterior aspect of the upper part of the shaft. To it 
is attached the powerful Ilio-psoas. 

The shaft of the femur is generally cylindrical, and 
Bwells out as it is traced downwards. It is marked 
usually by a slight forward convexity ; the concavity 
of the posterior aspect is greatly strengthened by a 
thick ridge of bone known as the linea aspera. 

The inferior extremity presents lai^e internal and 
external swellings known as condyles, the former 
larger than the latter. They are separated by a 
hollow which is more pronounced below and behind, 
the intercondyloid notch. 

On the upper part of the postero-lntemal aspect 
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of the internal condyle is the adductor tubercle for 
the insertion of the adductor magnus muscle. Both 
condyles are smooth behind, below, and in front. 
The smooth surfaces behind and below^ articulate 
with the tibia, and in complete flexion of the joint 
the latter articulates with the patella also, but the 
smooth surface on the front of each condyle, and the 
smooth surface between the condyles, articulate only 
with the patella. 

Inclination and torsi<m. of Ike femur. In the 
erect position of the subject there is a, distinct 
inclination of the shaft of the femur inwards as it 
approaches the knee. The angle of inclination from 
the vertical is about nine degrees, and is greater in 
the female, in consequence of the larger pelvis, 
than in the male. The shaft of the femur is also 
rotated inwards through an angle of about ten 
degrees, so that the inner end of the axis of the 
head and neck lies in front of the inner end of the 
transverse axis of the lower extremity. In other 
words, the neck of the femur is directed not only 
upwards and inwards, but also a little forwards, 

3. The patella, or knee-cap (Fig. 12), is a small, 
somewhat triangular bone having the apex pointed 
downwards. To its upper and lateral borders is 
attached the quadriceps extensor cruris, which is 
chiefly muscular at the superior border of the bone, 
and ligamentous at the sides. From the pointed 
lower end of the patella the thick ligamentum 
patellse passes to the tubercle of the tibia, and so 
transmits to the leg bones the force of the quadri- 
ceps extensor muscle. The posterior surface of the 
patella is smooth ; it articulates with the femur, and 
not at all with the tibia. 

A. The tibia, or lai^e bone of the leg (Fig. 12), has 
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a thiok upper extremity for articulation with the 
femur by a wide upper surface forming a generally 
horizontal plane, on which there are two slight con- 
cavities for the femoral condyles. The upper end 
of the bone is slightly recurved, and made up of 
two tuberosities, and the internal one 
forms a marked prominence on the 
inner side of the knee. 

On the anterior surface, about two 
inches below the upper end, is the 
prominent " tubercle of the tibia," into 
which the ligamentum patellae is in- 
serted. This tubercle transmits the 
weight of the body in the kneeling 
posture. It is continuous below with 
the sinuous anterior border of the 
shaft. This border bounds, in front 
and externally, the subcutaneous an- 
terior surface of the tibia, w^hich looks 
not only forwards but inwards. As 
no muscles intervene between them 
and the skin, both border and surface 
are easily felt and seen, and are com- 
monly known as " the shin." The "«■ ia.-Tiie lowst 
surface is bounded internally and ^m^tna Pi^Ua' 
behind by the internal border of the Tibu, and Fionia 
bone, and both here and at the an- ^'^''^'*" 
terior border a prominent mass of 
muscle is seen when the well-developed leg is thrown 
into muscular activity (Plate XXL). 

The lower extremity of the tibia is considerably 
larger than the shaft, but is only prominent at its 
internal aspect, where it projects downwards on the 
inner side of the ankle-joint aa the internal malleolus. 
Through the groove at the back of the internal 
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malleolus the tibialis posticus tendon may be always 
felt and, in positions of strain, seen as it passes down 
into the sole of the foot. 

5. The fibula, or small bone of the leg (Fig. 12, p. 51), 
lies on the outer side of the tibia, and is directed 
downwards and forwards from above in a slightly 
oblique position. It is almost completely covered 
by muscles. The posterior part of its head, how- 
ever, projects upwards, and can be seen and felt 
just below the level of the knee (into which it does not 
enter) as the styloid process, for the attachment of 
the external lateral ligament of the knee-joint, and 
also of the biceps flexor cruris. The neck is a slightly 
constricted part just below the bead. 

Similarly, the inferior extremity of the fibula, ex- 
panded and a little flattened from side to side, can 
be felt and seen as it forms the external malleolus. 
This is the prominence on the outer part of the 
ankle, and it reaches a lower level than does the 
internal malleolus of the tibia. It articulates with 
the tibia and with the astragalus, one of the bones of 
the foot. 

The Bones of the Foot (Figs. 13 and 14).— These 
form a composite arch, concave downwards, not 
only in a sagittal direction (i.e. from behind for- 
wards), but also in a transverse direction, so that the 
terra "dome" would be more accurate than "arch." 
The arch has one pier behind, formed by the os calcis, 
hut two in front formed by the heads of the first and 
fifth metatarsal heads. 

6. The tarsus is made up of seven bones ; the 
OS calcis is much the largest, and the middle cunei- 
form much the smallest. 

The 08 calcis, or heel, forms the single posterior 
pillar of the arch. It articulates with the astragalus 
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above and with the cuboid in front. Placed in the 
position it occupies in the body when the subject is 
standing upright, its long axis is directed backwards 



Fig. 1).— BoDM of Slj^lit Foot. Iniwt idd*. 



Fig. li.— Bonea «f Blgtit Foot. Outer aide. 

and downwards. Its posterior surface is convex 
and rough, unlike its anterior surface, which is 
smooth and slightly concave. 
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The convex posterior surface of the oa calcis may 
be divided into three parts. The middle part givea 
attachment to the Tendo Achillis, the large tendon 
running to the heel ; the lowest part first receives 
the impact of the body when the foot is placed 
upon the ground in the action of walking. 

The sustentaculum tali is a prominent tu!»ercle on 
the inner side of the bone, smooth above for articu- 
lation with the astragalus or talus, and grooved below 
for the transmission of the tendon of the flexor longus 
hallucis muscle. 

On the outer aspect is a small prominence called 
the peroneal tubercle, separating the tendons of the 
two peroneal muscles. 

The astragalus is the keystone of the arch, and trans- 
mits pressure from the tibia to the foot. It pos- 
sesses a convex, smooth articular facet for the tibia, 
broader in front than behind, with the result that 
when the foot ie flexed, i.e. brought as far as possible 
into a straight line with the leg, a certain amount 
of lateral movement is allowed at the ankle-joint. 

A strong interosseous ligament fixes the astragalus 
veiy firmly to the os calcis. 

In front the astragalus articulates with the 
scaphoid, a bone situated on the inner side of the 
foot and prolonged internally and below into a pro- 
minent tuberosity which can be seen and felt. 

The scaphoid, or navicular, is flattened from before 
backwards, and articulates in front with the three 
cuneiform bones. Only the internal cuneiform re- 
quires mention here, as its lower border forms a 
well-marked ridge directed downwards. 

The cuboid, on the outer side of the foot, articu- 
lates behind with the os calcis, and in front with 
the fourth and fifth metatarsal bones. Its under 
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surface is marked by a deep groove directed inwards 
and forwards for the transiuiBsion of the peroneus 
longus tendon. 

7. The metatarsal bones are five in number. 
The first is much the tai^est. It presents a notice- 
able tuberosity at its base, or extremity nearest the 
heel. The head forms the "ball of the toe," and 
constitutes the base of the anterior pier of "the 
arch of the foot " (Fig. 13, p. 53). 

8. The phalangres of the foot, fourteen in number, 
are much smaller than the 

corresponding bones of the 
hand. 

As has been stated, the 
astragalus is the keystone of 
the arch of the foot, and 
the OS calcis is the posterior 
single pillar. There are two 
pillars supporting the arch 
in front, an internal and an 
external. The scaphoid, the 
three cuneiform bones, and 
the three innermost meta- 
tarsals form the internal pillar, and the external is 
built up of the cuboid, and the two outer meta- 
tarsal bones. 

The Bones of the Skull. 

The skull (Fig. 15), with the exception of the inferior 
maxillary bone, appears in the adult to be made up 
of a continuous bony structure, whose various parts 
are inseparably and immovably united. 

However, if a young child's skull is examined 

(Fig. 16, p. 56), it will at once be obvious that there 

are in reality many bones, easily distinguishable from 

one another, and, at any rate in a newly born infant, 
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each bone is capable of being moved to some extent 
relatively to its neighbours. This mobility of the 
bones enables the heai) to be moulded in the process 
of birth to the shape of the maternal passages. 

In the adult, each bone is intimately articulated to 
its neighbours by means of tortuous and often deeply 
serrated " sutures." 

" The skull " means the entire skeleton of the head. 



Fig:, le.— SkuU «f ToniiK CUM. Fig. IT.— Root View ot 

BknU (ftdnlt). 

"The cranium" is the term reserved for the skull 
without the mandible. 

" The calvarium " ia that part of the skull which re- 
mains after the bones of the face have been removed. 

The " cranial bones " are eight in number : — 

1. One frontal. 

2. One sphenoid. 

3. One ethmoid. 

4. One occipital. 

5. Two parietal. 

6. Two temporal. 

1. The ftrontal iMme (Fig. 17) is situated on the 
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anterior aspect of the cranium. It is resxKinHible 
for the form of the forehead; it provides the roof 
of the orbits, or cavities which contain the eyes, and 
of the nasal fossEe. 

The " supra-orbital margin " is curved strongly ivith 
its concavity downwards; it carries the eyebrow^s, 
and in common with all the cranial prominences it 
varies much in different individuals, both in its curve 
and in its degree of prominence. The broad but low 
" superciliary ridge " lies above rather more than the 
inner half of each supra-orbital margin. Above this 
again is the " frontal eminence," lying on a vertical 
line drawn through the middle of the supra-orbital 



On each side of the orbit the frontal bone is pro- 
longed downwards both externally and internally, 
but the external of these two angular processes does 
not reach so far down as the internal. 

The anterior aspect of the frontal bone is convex, 
while its posterior surface is concave, and lodges 
that portion of the brain which is known as the 
frontal lobe, and which is associated with intellect. 

Above the bridge of the nose the frontal bene may 
be very prominent. There is here an air-chamber, 
the frontal sinus, of very variable dimensions, between 
the two dense pistes which constitute the chief struc- 
ture of all the cranial bones. This air cavity con- 
stitutes one of the many resonating chambers which 
largely detei'mine the quality of the voice. 

The median nasal spine supports the two small 
nasal bones, and upon them the shape of the bridge 
of the nose chiefly depends. It is a slender process 
prolonged downwards and forwards from the inferior 
and anterior part of the frontal bone. 

2 and 3. The ethmoid and sphenoid bonea 
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scarcely come to the surface of the articulated skull, 
and therefore a full understanding of them is not 
necessary for the art student. They play, however, 
an important part in the determination of the size and 
shape of the nasal cavity and of the face, and even 
of the skull, and like the frontal bone they contain 
large resonating air-chambers. 

4. The occipital bone (Fig. 18) forms the posterior 
and lower part of the cranium. It is roughly 
diamond-shaped, and in 
it is the large foramen 
magnum for transmission 
of the spinal cord to the 
cranial cavity. The fora- 
men is directed down- 
wards and forwards, the 
forward inclination being 
peculieir to the human. 

In the middle line, 
about the centre of the 
bone, on its posterior 
convex aspect, is the ex- 
Fiff. 18.— 81deVlmr<it8knli(Mlnlt). tern al occipital protuber- 
ance, from w^hich the ex- 
ternal occipital crest may be traced downwards to 
the foramen magnum, while outwards on each side 
from the protuberance there runs a curved ridge 
for the posterior portion of the occipito-frontalis 
muficle to be attached above, and the trapezius and 
part of the stemo-mastoid below. Below this again 
some of the strong muscles of the back of the neck 
are inserted. 

6. The parietal bone (Fig. 18) lies on each side 

of the middle line between the frontal and occipital 

bones. It is quadrilateral in shape, with a convex 
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outer surface giving attachment in its lower half to 
the temporal muscle. A little above and behind the 
centre of each is the increased convexity or pro- 
minence known as the parietal eminence. Under 
this bone lies the part of the brain chiefly concerned 
with the motor and sensory functions. 

6. The temporal bone (Fig. 18) hes on each 
side below the parietal bone. It contains the organ 
of bearing, and supports the cartilaginous auricle 
or external ear. It shows on its external aspect 
a deep hole or canal called the external auditory 
meatus. Behind this is a nipple-like projection 
directed downwards, called the mastoid process, and 
giving origin to the very important stemo-mastoid 
muscle. 

The mastoid process is not fully developed till the 
age of seven years, by which time an air sinus is 
formed in its interior. It is relatively much smaller 
in the infant and young child, in w^hom the air cavity 
is yet to be developed, than in the adult. The 
flattening of the auricular region so obvious in 
young children is thus explained by a reference to 
the deep anatomy of the region. The part o£ the 
temporal bone above the meatus articulates with 
the parietal bone, and is called squamous, because of 
its likeness to a fish scale. 

The zygomatic process is a prolongation forwards 
from the outer surface of the temporal bone, just 
above the external auditory meatus. It forms, to- 
gether with a similarly named process of the malar 
bone, the zygomatic arch, under which the temporal 
muscle passes to its insertion, and from which the 
roasseter muscle arises. 

The Bones of the Face (Figs. 15, 17, 18, pp. 55, 
56, 58). — Besides the ethmoid and sphenoid, which 
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determine the width between the eye8, the bones 
chiefly responsible for the shape of the face are the 
superior and inferior maxillarj bones, the malar and 
the nasal. With the exception of the single inferior 
maxillary bone, these are all in pairs and are sym- 
metrical. 

1. The nasal bones lie close to, and articulate with, 
each other in the middle line. They are very small, 
forming the bridge of the nose only, and being assisted 
in this by the nasal spine of the frontal bone, which 
lies behind in the middle line, and by the nasal 
processes of the superior maxillse, which are on each 
aide behind them. 

2. The superior maxillary bone, or upper jaw, 
underlies that part of the lips and cheek which is 
above the mouth, and it forms a great part of the 
inferior margin of the orbit. It also enters into the 
formation of the nasal chambers and of the buccal 
cavity, contributing the greater portion of the hard 
palate. It is a hoUow bone, and besides containing 
the large air sinus known as the antrum of Highmore 
and the sockets for eight teeth, it gives attachment 
to numerous small facial muscles. 

The upper jaw articulates with its fellow below 
the nasal orifice. 

3. The mivla*' or cheek-bone forms one-half of the 
lower mai^in of the orbit, and three-quarters of its 
outer margin. It causes a flat prominence below 
and external to the orbit, the so-called cheek-bone, 
of which the degree of development varies so enor- 
mously in different types of face. The malar has 
a zygomatic process prolonged backwards to form 
part of the zygomatic arch. 

4. The mandible (Figs. 17, 18, pp. 56, 58), inferior 
mancillary bone, or lower jaw, supports the teeth of the 



sdbyGoO^k' 



THE SKELETON 

lower jaw, sixteen in number, eight on each side in 
the adult; but nearly twice that number before the 
deciduous or temporary set have been shed. It is the 
most mafisive bone of the face, and articulates only 
with the temporal bone, by a transversely placed 
" condyle " playing, when the mandible is raised or 
lowered, in a hollow on the under surface of that 
bone known as the glenoid cavity. Its shape is 
that of an arch, with the convexity directed for- 
w^ards and its pillars turned upwards. Its lower 
margin is very prominent, especially in front, where 
it forms the mental protuberance, which supports, 
and is in great part responsible for the shape of, 
the chin. 

The angle of the jaw is situated behind, where 
the pillar of the arch turns upwards to change the 
name of " body " (horizontal part) for that of the 
" ramus " (or vertical part). 

The masseter muscle is attached to the outer 
surface of the angle, and is prominent in muscular 
individuals when the teeth are clenched. 

The ramus is set on to the body at an angle which 
approaches a right angle in the prime of adult life, 
but which is much more open or obtuse at both 
extremes of life. 

The hyoid bone will be described in connection 
with the neck. 

The Bones of the Vertebral Column or 
Vertebrse. 

The spinal column consists of twenty-six sepa- 
rate bones : seven " cervical " vertebrae in the neck ; 
twelve, called *' dorsal," in the hack ; and five " lumbar," 
in the loin. Two conglomerate masses of vertebree, 
the sacrum and the coccyx, help to form the pelvis. 

Each vertebra surrounds a central spinal canal for 
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the transmtBsion of the spinal cord and its coverings. 
The anterior part of the bone is called its "body," 
and is absent in the case of the first cervical or atlas. 
The superincumbent weight is transmitted through 
the column of the bodies. A spinal nerve passes out 
on each side beneath each vertebra. The lateral part 
of the vertebra has a transverse process on each side, 
and the posterior part projects backwards as the 
spinous process, which in most regions can be felt 
and even seen on the model (Plate II.), especially 
when the spine is flexed. 

The spinous processes are especially prominent In 
the lower cervical and upper dorsal region, the 
seventh cervical having the name of the vertebra 
prmninewt; but the first dorsal is almost, if not 
quite, as prominent. 

The lumbar vertebrw are the moat massive, and 
the buffer-like discs of cartilage separating them are 
much thicker than those between the othei- vertebrae, 
so that although there are less than half the number 
of lumbar vertebree when compared with the dorsal 
vertehne, the total length of the lumbar portion of 
the spinal column is considerably moi'e than half the 
length of the dorsal portion. 

The sttcmin (Figs. 8 and 9) is concave down- 
wards and forwards, and convex above and behind. 
It is triangular in shape, base upwai'ds, and continues 
the lumbar spine, and articulates on each side with 
the hip-bone. It is w^ider in the female. 

The coccyx is the involuted tail. 

The Carves of the Spine. — The spinous processes 
of all the vertebrffi lie very nearly in the middle line 
of the back, but their line is, in right-handed persons, 
deflected by the stronger muscles to form a slight 
convexity to the right. Nowhere in anatomy is 
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strict symmetry, or absolute similarity of the two 
sides, to be found. 

Tbere are other curves to be noticed in a profile 
view, viz. the cervical and lumbar curves having 
their convexity forwards, and the dorsal curve with 
a backward convexity. The object of these curves 
is to increase greatly the elasticity of the spinal 
column. 

The thorax consists of the twelve dorsal vertehrse, 
the twelve ribs on each side, and the sternum in 
front. 

The seven upper rihs articulate in front by the 
iuterventiou of costal cartilages with the sternum. 
The eighth, ninth, and tenth ribs articulate in a 
similar way -with those immediately above them, and 
the eleventh and twelfth, lipped with cartilage, do 
not articulate in front with any bone, and are called 
*' floating ribs." 

The first rib (Fig. 1, p. 35) is flattened from above 
downwards, lies very obliquely, so that its posterior 
end is two inches or more above its anterior end, and 
unites with the first dorsal vertebra behind to form, 
with the sternum in front, the inlet of the thorax. 
This rib is partially concealed and protected by the 
clavicle. 

The succeeding ribs gradually int^rease in length 
as far aa the eighth, and then they begin to decrease. 
Thus the cavity of the thorax, which they enclose, is 
considerably more roomy below than above. 

The sternnin, or breast-bone (Fig. 1, p. 35), is 
flattened from before backwai'ds, and lies in the 
middle line between the clovicles above and the seven 
upper ribs on each side. It is divided into three parts, 
of which the middle, or gladiolus, is the longest. The 
upper part, or manubrium, is the broadest, and makes 
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a very distinct angle, the sternal angle, on the front 
of the chest, with the middle part 

The ensiform or lower part is frequently retracted, 
and lies in the pit of the stomach. 

The thorax dififera in the two sexes. In the 
female it is relatively shorter, and less flattened from 
before hack, than in the male. Its capacity also is 
not so great. 
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CHAPTER II 

THE COVERINGS OF THE BODY 

The Skin covers the whole body. On the face it is 
continuous with the mnoons meinbrane lining the 
alimentary canul at the red mai^in of the lips, and 
also with the mucous membrane of the nasal cavities, 
and with the conjunctiva or membrane covering the 
front of the eyeballs. 

It is elastic, and varies greatly in thickness, both 
in different individuals and in different parts of the 
same individual. Thus it is thick over the scalp, 
the back of the trunk, the palms of the hands, the 
soles of the feet, and the extensor surfaces of the 
limbs i and thin over the face, the neck, the abdomen, 
and the flexor surfaces of the limbs, but perhaps 
thinnest of all in the eyelids. 

Its surface presents numerous fine but permanent 
ridges and furrows, best marked on the palmar 
surface of the hand, the fingers, and the thumbs; 
a fact which has been turned to account by the 
palmist, and to a more useful purpose by the crimi- 
nologist, since the discovery that it is possible to 
register the finger-prints, and so to identify sus- 
pected individuals. 

Additional, but usuolly temporary, furrows are 
often caused by the action of underlying muscles. 
Sometimes even these tend to become permanent, as 
in the furrows on some foreheads and most necks. 

Nmnerous minute pits on the surface of the skin 
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indicate the orifices of the sweat and sebaceous (or 
grease) glands and the hair follicles, but, as a lens 
is necessary for their accurate study, they hardly call 
for the notice of the artist. 

Moles are pigmented patches, usually small and 
flat, but sometimes lai^e and hairy, and are liable 
to occur on any part of the skin. 

The colour of the skin varies enormously in diife- 
rent individuals and iu different circumstances. The 
ruddy colour of health is cbiefiy due to a good circu- 
lation ; the pallor of cold, of collapse, and of death ; 
the deep blush ; and the whiteness associated in 
certain persons with anger, are examples of the 
variation in colour resulting from altered blood 
supply. 

Pigment may be developed in tho deep layers of 
the skin, not only in the negro races, but in 
white skins w^hen afflicted with certain diseases, 
or when lately sunburnt. Certain parts become 
pigmented more readily than others, e.g. the flexure 
of the limbs, the eyelids, and the areola immediately 
around the nipple of a woman who has, or is about 
to, become a. mother. 

The skin is marvellously well adapted to the 
multitudinous purposes it has to serve. It is tough, 
yet pliable and elastic; smooth and moist, yet not 
messy; sensitive, yet very resisting, and quick in 
repairing when damaged. 

The Nails are appendages specially developed from 
the skin. Each one is embedded by its root in the 
skin, and near the root is the crescentic lunula, 
which is responsible for its growth, opaque white, 
and offering a contrast to the pinkish hue of the rest 
of the nail. 

The nails are grooved Hongitudinally. In old 
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persons they are apt to become very brittle. If 
allowed to grow long they become bent over the digit. 

Hair is demonstrable all over the skin, except 
upon the palnLS of the hands, the soles of the feet, 
and the dorsal surface of the distal phalanges of the 
fingers and toes. 

There is, of course, great variety in quantity, 
quality, and colour in different individuals. White 
hair is due to the presence of air spaces, and dark 
hair to the presence of pigment, within the cells of 
which each hair is composed. 

In many parts it is liardly visible without the aid 
of a magnifying glass. On the scalp and on the 
face of the male it is apt to grow long, while on 
the armpits, the pubes, the front of the chest, and in 
the eyebrows and eyelashes it seldom attains much 
length. Like the straws on a thatched roof, all hairs, 
whether in the human or the lower species, have that 
direction which is best calculated to carry off any 
rain that may fall on the part. 

The hairs, especially those of the trunk, are capable 
of being erected to some extent upon the surface 
of the skin by minute muscles. Such a condition, 
commonly called "goose-skin," is associated with 
fear or cold. 

The hair of the head may feel as if it were being 
erected, and without doubt actual bristling does 
occur in the lower animals, e.g. the cat and the dog, 
but it is doubtful whether this ever actually happens 
in man. The upturned moustache, so commonly 
affected by men, includinff those of the most equable 
temperament, is an artificial, even if unintentional, 
mimicry of the involuntary raising of the hair of the 
head and face in an animal aroused to anger. 

When puberty approaches the skin is particularly 
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active. Pustules on the face, in association ^vith 
increased formation of hair, are a common condition 
in youths who have just reached this time of life. 

Blnshii^f and Pallor.— Blushing consists in a 
diffuse reddening of the skin of the face, and may 
extend to the forehead, neck, shoulders, or even the 
whole body. It is due to the determination to the 
surface of a larger quantity of blood than usual, and 
is not under the control of the will. Certain involun- 
tary nervous impulses act upon the superficial blood- 
vessels and dilate them. 

Pallor is the opposite condition to that of blushing, 
and it is less evanescent. Temporary puUor may be 
associated with fear or anger, but is more frequently 
due to a feeling of fatigue or faintness. 

The waxy appearance of ansemic subjects aud the 
yellow tinge of jaundice are phenomena of disease. 

In albinos the usual deposits of pigment are want- 
ing. The skin is wax-like, the hair flaxen, and the 
irides of the eyes are pink, while the pupils appear 
red. 

Beneath the skin is a layer of SabontaneonB or 
Superficial Fascia or Tissue, the loose meshes of 
which are more or less loaded with fat (except under 
the skin of the eyelids, the scrotum, and the penis, 
which parts never in any circumstances have any 
fat). This layer of fat is known as the panniculus 
adipoaus ; it rounds off angles and hollows, and fills 
up spaces ; it represents a storehouse of nourishment, 
and it protects against exposure to cold. The deposit 
of fat is apt to be especially marked over the buttocks 
and the breasts and the thighs, and over as well as 
within the abdominal cavity. 

The sub-mental pad of fat provides the familiar 
double chin of the corpulent, while the sucking pad 
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makes the cheek of the tufant prominent. There are 
other pads around the eyeballs and in the temporal 
fossEB, which are very early absorbed in icasting ill- 
nesses, and ao allow the prominences of the bones to 
give the appearance of emaciation. Old age is per- 
haps most difficult to conceal where the skin becomes 
baggy from absorption of fat, and especially in those 
regions of the neck which lie over and below the 
mastoid process and the hyoid bone. 

In certain regions — viz. the front of the neck, 
the face, the sci'otum, and the inner side of the 
palm of the hand — muscular fibres are developed into 
definite sheets known by the name of the pannictdua 
camosua. Such sheets are remnants of a much more 
complete system in some of the lower animals, en- 
abling them to move the skin of the body, but in 
man the facial part of the panniculus camosus 
attains special importance as the Platysma, a thin 
but strong and extensive sheet of muscle w^hich 
contributes largely to the various movements of 
the face involved in different expressions (Plates 
XXIV., XXV.). 

Everywhere under the superficial fascia is the 
deep fascia, a much firmer fibrous sheet. It acts 
as a closely investing membrane bracing the muscles 
more or less tightly to the bones. In many regions 
it is connected deeply with the joints, and it is also 
frequently continuous with the periosteum or mem- 
brane covering the bones. In a few places it is 
thickened to form either very definite tendon-like 
bands — e.g. the ilio-tibial band in the thigh — or trans- 
versely disposed tunnels for the transmission of 
tendons past joints — e.g. the annular ligaments at 
the wrist and the ankle. 
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CHAPTER III 

THE REGIONS OF THE BODY 

The form of the subject or model depends upon : — 

1. The shape of the skeleton, which varies with 
age, race, sex, condition of health, &c. 

2. The relative position of the various parts of the 
skeleton. 

3. The condition of the muscles, whether active or 
passive, and ^lether well or ill developed. 

4. The quantity and quality of subcutaneous fat. 

5. The condition of the other coverings — the skin 
and the hair. 

It is necessary for the student to understand various 
terms used in connection with muscles. 

IVken a muscle contracts it becomes broader, thicker, 
and shorter : individual bundles of fibres may become 
prominent, and its tendon, or leader, may stand out as 
a prominent ridge. 

Most muscles are attached to at least two bones. 
The place of attachment to the more movable bone is 
called the muscle's insertion, and to the more fixed 
bone, its origin. 

In the limbs the more movable bone is usually, 
but not always, distal, i.e. more removed from the 
centre of the body. A very good example of the 
application of these terms is to he found in the 
latissimus dorsi. This muscle's chief action is to pull 
the arm down to the side, and therefore it is said 
to be inserted into the humerus ; but it may be put 
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to quite another use, viz. to pull the side up to the 
arm, as in climbing. 

The skeleton having been deeilt with already, let 
us proceed to examine such of the muscles as are 
responsible for surface form, and are found in the 
VEirious regions of the body as soon as the skin 
and superficial and deep fasciEe have been dissected 
away. In this examination we will note some of 
the modifications observable in the normal surface 
form under varying conditions of activity and rest 
of these same muscles. 

For the purposes of anatomical description the 
regions of the body are classified as follows : — 

The upper extremity. 

The lower extremity. 

The trunk. 

The neck. 

The head. 

Each of these parts presents certain generally re- 
cognised subdivision. 

The upper extremity includes: — 

The shoulder, the axilla, the arm, the elbow, fore- 
arm, wrist, hand, and fingers. 

The lower extremity includes : — 

The thigh, the buttock, the groin, knee, leg, ankle, 
foot, and toes. 

The trunk includes : — 

The spine, the thorax, abdomen, pelvis, and 
perineum. 

The head includes : — 

The cranium and the face. 

The neck includes all the parts which intervene 
between the head and the thorax. 

Some difficulty arises in fixing the boundaries be- 
tween the various regions of the body, and between 
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the subdivisions of those regions. Unfortunately 
for precision of anatomical classification, several im- 
portant features lie on these boundaries, or cross a 
boundary and so occur in two or more adjacent 
regions, but the difficulty thereby created need not 
trouble the artist. 
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CHAPTER IV 

THE UPPER EXTREMITY 

This, as has just been indicated, is made up of the 
arm joined to the trunk and nerk by the region of 
the shoulder and armpit; of the forearm joined to 
the arm by the elbow ; and of the hand joined to 
the forearm by the wrist. 

When any limb is considered as a whole, it is 
at once seen to be more mas.sive in the neighbour- 
hood of the joints than in the parts between them, 
and in the upper parts than the lower. The reasons 
for this are (1) that in the regions of the joints 
the ends of the bones are larger than the shafts; 
(2) that muscles often take their origins in fleshy 
groups, while their insertions are usually tendinous 
and widely divei^ent ; (3) that in the upper regions 
of the limbs the muscles have harder work to do, and 
are therefore larger, than the muscles lower down, 
which have less powerful but more delicate tasks to 
perform. 

The Shoulder. 

A description of this region must trespass upon 
and overlap that of the trunk and neck. 

In the upper part of the back, and lying on each side 
of the vertebral column, is a flat eminence, roughly 
triangular in shape. It is formed by the scapula 
or shoulder-blade and the muscles which cover it 
(Figs. 19, 20 ; Plates XI., XII., XIII., XVII., XXIV.). 

The eminence is divided into two parts by a trans- 
73 



3d by Google 



THE UPPER EXTREMITY 

verse furrow if the subject be well covered, or ridge 
if he be wasted, indicating the position of the spirts 
of the scapula, which is continuous externally with 
the acromion process. The acromicm is directed 
upwards and forwards from the spine to articulate 



ris. 19.— Tlw Back of the Neck, Upper Fixt of Tmnk, uid Ann. 

with the clavicle, and so to form the point of th 
shoulder. 

The part above the ridge or furrow is the smaller, 
lodgea the supra-spinatus muscle, and is obscured by 
the flat Trapezius (Figa. 20 and 21) muscle as the latter 
passes to its insertion into the spine, acromion pro- 
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cess, and posterior border of the outer third of the 
clavicle. 



The lower part of the trapezius also conceals, over 

somewhat less than its inner quarter, the infra- 
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spinatus muscle, which, as its name implies, occupies 
the hollow in the scapula below its spine (Fig. 21). 



The inner limit of this flat triangular eminence is, 
of course, the Tertebral border of the scapula, which 
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lies parallel with the vertebral column and is made 
more obvious by the subject placing the hand upon 
the opposite shoulder. 

The rounded inferior angle of the eminence is con- 
cealed by the upper edge of the Latiasimus dorai 
{Fig. 21) on its way from the vertebral column to 
the upper part of tJie humerus. This inferior angle 



Fig. 23.— Tlia Oattr Side of tha Upper Eztremlty. 

stands out when the subject places his hand behind 
his back. 

The upper part of the infra-spinatus is obscured by 
the thick posterior border of the Deltoid muscle. 

The posterior edge of the deltoid passes from the 
spine of the scapula near its root or inner part down- 
wards and outwards, and, in the dependent position 
of the arm, also slightly forwards, to its humeral 
attachment. 
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It is owing to the great development of the 
trapezius aud deltoid muscles that the position of 
the spine of the scapula is often actually indicated 
by a furrow in the living subject. 

The lower angle of the scapula is directed down- 
wards when the arm is hanging by the side or is 
raised to form a right angle, or less, with the side. 
If the angle formed by 
arm and side exceeds 
90°, the inferior angle of 
the scapula moves out- 
wards, owing to the rota- 
tion of the scapula upon 
the thorax around an 
autero - posterior axis, 
and it then becomes ob- 
vious in the back part 
of the armpit. 

The Deltoid (Figs. 22 
and 23) ia the large fan- 
shaped muscle which 
covers the back, front, 
and outer side of the 
Tig. 33. -The HntdM Of th. Blio<Uder. shoulder- joint. Together 
with the head of the 
humerus it determines the rounded form of the 
shoulder. 

The curved and conspicuous clavicle is a useful 
landmark on the front of the upper part of the trunk, 
aa it is subcutaneous and easily traced by eye or 
hand. It is joined to the sternum near the middle 
line of the root of the neck, and cur\''es first forwards 
and outwards, then backwards and outwards, and 
finally a little forwards again to join the acromion 
process just above the shoulder-joint (Fig. 25). 
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Viewed from the front, the outer end of the clavicle 
is narrower, and is always situated on a higher 
plane than its inner end. 

The remaining part of the deltoid — viz, its anterior 
part — arises from this thin anterior border of the 



Fig, M.~TlkeKiuolMOftlieIiueT8urtaGa of the Arm Mid of the Armpit. 

outer third of the clavicle, also from its upper surface, 
and from the outer border of the acromion. 

The anterior border of the deltoid is directed down- 
wards, outwards, and slightly batikwards as it con- 
verges upon the posterior border, the muscle being 
inserted by the apex of its delta into the middle of 
the outer surface of the shaft of the humerus. 
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The deltoid raises the arm at the shoulder, aud it 
also has an important fuuction in keeping the parts 
of the shoulder- joint in apposition. 

Notice the tendinous intersections — four of origin 



and three of insertion — which groove the surface of 
the muscle longitudinally when in forcible action 
(Fig. 23, p. 78; Plate XX.). 

The Pectoralis Major (Figs. 24 and 25). — Arising 

from the anterior surface of the inner half of the 

clavicle, the clavicular portion of this fan-shaped 
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muscle passes outwards and slightly downwards to 
the upper part of the humerun. 

The inclination o£ its upper border is less than that 
of the anterior border of the deltoid, so that the 
contiguous edges of these two muscles bound a 
narrow groove, which opens out above under the 
middle of the clavicle to form 
the infra-clavicular fossa. 

In very thin persons the apex 
of the coracoid process may be 
seen pi-ojecting forwards in this 
fossa. It is situated below the 
anterior border of the clavicle 
in the outer part of the infra- 
clavicular fossa, and is in close 
contiguity, if not in actual con- 
tact, with the under surface of 
the clavicle at the juDction of 
its outer and middle thii-ds. 

The large median cephalic vein 
{Fig. 26) runs in the groove be- 
tween the deltoid and pectoralis 
major muscles, and disappears in 
the infra-clavicular fossa. It is pj^ a«.— kmcim um 
especially noticeable when hard superJKiai veiii« 
manual labour is beingperformed, ^ ntow"' ^"^ 

So far we have only spoken of 
the thick clavicular head of the pectoralis major. 
There is, however, another and more extensive but 
thinner fan-like origin from the sternum and rib 
cartilages, the fibres of which passing outwards, and 
with increasing degrees upwards, converge to add to 
the thick mass of muscle whose tendon is inserted 
into the humerus, under cover of the deltoid muscle. 

The thick rounded lower border is directed from 
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the bone of the seventh rib in its anterior part 
upwards and outwards to the humerus. About the 
middle of this border the inner part of the pectoralia 
minor may sometimes be seen as a slight ridge when 
the arm is raised above the head (Fig. 24). 

Emerging from the under surface of the outer 
part of the pectoralis major is a ridge formed by the 
biceps and coraco-brachialis muscles (Fig. 24, p. 79). 
The pectoralis major in its extreme outer part passes 
under the anterior part of the deltoid. 

The Axilla or armpit (Fig. 24). 

This is a pyramidal space with its base directed 
downwards and outwards, and its apex directed up- 
wards and inwards behind the clavicle. In the adnlt 
the skin covering its base bears long, coarse hairs. 

The armpit is bounded in front by the pectorales 
major and minor ; behind, by the front of the scapula — 
or rather the sub-scapularis muscle, which arises there- 
from, but is unimportant to the art student — and by 
the latissimus dorsi, which winds from behind for- 
wards and outwards in a spiral manner round the 
lower portion of another muscle in this region named 
the teres major. Both of these muscles are attached 
to the humerus near the pectoralis major. 

The pectoralis major from the front, and the 
latissimus dorsi from behind, thus convei^e upon 
the humerus, a smtill width only of which forms the 
narrow outer wall, while the wider inner wall of the 
unequally four-sided pyramidal armpit is formed by 
the thoracic wall covered by the Serratvs magnua. 

This important muscle arises by " digitations," 
which are very obvious on the side of the chest when 
the muscle is in action (Figs. 24, 25, pp. 79, 80), from 
the nine upper ribs, half-way between the verte- 
bral column and the sternum. Passing horizontally 



by Google 



THE UPPER EXTREMITY 

backwards iq front of the scapula, the sheet which 
is iconstituted of these digitations is attached to 
the front of its inner or vertebral border. 



The muscle is brought into use when the upper 

limb is outstretched, because it fixes the scapula, 

and so gives the muscles which arise from the 

latter a fixed origin from which to act. 
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The Coraco-brachialtH muscle lies on the iniier side 
of the short heftd of the Biceps. It passes from above 
downwards on the outer wall o£ the armpit (Fig. 24). 
The Arm denotes anatomically only that part 
of the subject which extends from the shoulder to 
the elbow (Figs. 4, p. 39 ; 19, p. 74 ; 22, p. 77). 

The two last-mentioned muscles form a distinct 
ridge on the front of the limb, which is more 
prominent when the arm 
is lifted up from the side, 
and which is seen emei^- 
ing from under cover of 
the outer part of the pec- 
toralis major. 

The coraco-brachialis 
(Fig. 24, p. 79) teiminates 
half-way down the arm, 
i\'here it is inserted into 
the humerus. 

The short head of the 

Biccpti joins with the long 

head, which also emerges 

from underneath the pec- 

toralis major, to form a 

fusiform mass of muscle, 

thicker in the middle than at its extremities, and 

very prominent upon the front of the arm when 

thrown into action. 

Even when it is not in a contracted condition, as 
it is in Fig. 28, an obvious ridge, extending the whole 
distance of the lower two-thirds of the arm, may be 
observed (Fig. 29). 

As the biceps passes to its insertion in the tubero- 
sity on the radius, it Iwcomes narrow and tendinous. 
The tendon may be traced as a sharp ridge vertically 
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across the hollow in front of the elbow nearly to its 
insertion. 

The Semilunar fascia (Figs. 24, 26, 28) is a thin 
but strong fibrous expansion from the biceps in the 
upper part of the front of the forearm, extending from 
the inner border of the tendon of the biceps down- 
wards and inwaids to join the deep fascia of the 



FlK- 39.~ThB Outer Slda of the Klght Upper BxtrBmlty. 

forearm, and indenting transversely the mass of 
muscles which arise;^ from the internal condyle of the 
humerus. 

On each side of the biceps is a groove (Fig. 26) ; in 
the outer lies the cephalic vein, in the inner the 
basilic vein and brachial artery, the latter more 
deeply situated, but visible sometimes in thin old 
persons, and especially if it is tortuous. 

Lying behind the biceps on the inner side of the 

arm is the inner head of the Triceps, which arises 

from the humerus all the way from the lower border 
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of the pectoralis major to the internal condyle of the 
humerus (Figs. 24, 28, 30). 

To the outer side of the biceps in the upper half of 
the arm is the great mass of the deltoid muscle (Figs. 
22, 2ii, 26), and in the lower half, arising from the ex- 
ternal supra-condylar ridge, are the Supinator longiut, 
a muscle which is chiefly important as a flexor of the 
elbow joint, and forming when in the contracted con- 
dition a very obvious swelling ; and 
the Extensor eai-pi radialls loiigior, a 
smaller and very similarly arranged 
muscle tying below and behind the 
supinator longus (Figs. 19, 22, 30). 

The furrows which lie on each side 

of the biceps converge below where 

the mass of the muscle narrows, and 

terminate in a hollow on the front 

of the elbow called the Ante-eubital 

fossa. This fossa is triangular, with 

its base, directed upwards, opposite 

Hg. 30.-KIISC1M OB the elbow-joint (Figs. 20, 31, 34, 35). 

the BMk and Outer An important vein lies in the 

Bitaw'^Jdnt.''^' lower half of the groove upon the 

inner side of the biceps. It is known 

as the basilic vein. At the centre of the arm it 

passes through the deep fascia, and disappears from 

view to join the deep veins of the arm accompanying 

the brachial artery (Figs. 26, 33, 35). 

The back of the arm presents for examination two 
large muscles, the deltoid and the triceps. 

The posterior border of the deltoid runs from the 
inner part of the spine of the scapula downwards and 
outwards to the insertion of the muscle a little above 
the centre of the outer surface of the humerus. This 
ridge of muscle bounds a deep and obliquely placed 
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groove which lies parallel to and immediately below 
it, and ie succeeded again by the mass of the Triceps 
(Figs. 22, 23, 20), which passes downwards with a 
slight inclination inwards, to terminate below by 
being inserted into the upper part of the Olecrancm 
process, or point of the elbow (Pig. 30). 

A second groove, passing similarly downwards and 
inwards, across the inner part of the back of the arm 
but nearer to the elbow, separates the upper and outer 
humeral head from the inner and lower humeral 
head of the triceps (Pigs. 10, 22, 29). 

When the arm is abducted from the side against 
resistance, three other features are to be noted upon 
the posterior aspect of the arm. 

First, below {i.e. in the present abducted position 
of the arm) the posterior deltoid border, the scapular, 
or long, head of the triceps forms a slightly elevated 
ridge, passing from the back of the shoulder-blade to 
the arm (Fig. 24 ; Plates Xin., XVI.)- 

Secondly, above the triceps, the biceps muscle may 

be seen, producing a marked prominence (Plate XVI.). 

Thirdly, the skin over the deltoid presents some 

longitudinal grooves, which indicate the position of 

some tendons within that muscle (Plate XX.). 

Thus it is to be noticed that, although the biceps 
is situated on the front of the arm, so prominent 
is it that a portion of it may be seen from the 
back on the outer side of the arm ; and similarly 
we have already pointed out (p. 85) that the triceps, 
although situated upon the back of the arm, can 
be seen also, in part, from the front. 

mte Elbow- — The bony landmarks are very 

obvious. The " point of the elbow " is formed by the 

posterior part of the upper surface of the oleeraTwn 

process (Fig. 5, p. 40). It bounds above a triangular 
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subcutaneous area of bone, the sides of which con- 
verge below to form the posterior border, which is 
also subcutaneous, of the ulna. 

The internal and external condyles of the humerus 
lie a little above the bend of the elbow. The interna! 
condyle is the more prominent, partly because of its 
actual size, and partly because the muscles arising 
from the externa! supra-condylar ridge of the humerus 
obscure the external condyle (Fig. 30). The two con- 
dyles lie on the same level, and the olecranon just 



comes up to this' level in the extended position of the 
elbow^-joint, but in the acutely flexed position these 
three bony eminences foi-m the apices of an equi- 
lateral triangle. 

A transverse section of the arm above the elbow 
is nearly circular. The forearm just below^ the elbow 
is flattened from before backwards and bidges later- 
ally. It tapers towards the wrist, but remains more 
flat in males, while in females it has a more circular 
outline (Fig. 31). 

The Car)-ying Angle. — The extended forearm maizes 
with the arm an angle of 160° or thereabouts, open out- 
wards (Fig. 35), This " carrying angle," as it is called. 
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diminishes progressively as the arm is flexed until it 
completely disappears in full flexion 
(Fig. 33). Indeed, by the time the 
elbow is fully flexed, the hand will 
be seen to have been oirried over 
actually on to the inner side of the 
arm. The presence of the carrying 
angle is independent of aupination 
or pronation of the hand, and is of 
great importance mechanically ; in- 
deed, it looks very much as if it was 
designed to allow weights which are 
being carried, e.g. a bu<;ket, to swing 
clear of the pelvis and lower limbs, 
thus saving much muscular effort. 
The carrying angle is due to the 
large size of the inner lip of the rn. >i-Tta luk *i •»• 
trochlea of the humerus (Figs. 3 •^^ut num ■««. 
and 4, pp. 38, 39). ^-^ ^.^^^ 

The Forearm. — The triangular ^T^^' 'L^^ 
ante-cubital fossa ia bounded on each 
side by prominent ridges of muscles (Figs. 26, 33, 34). 

On the inner side is the ridge formed by the super- 



tig. 33. — MnadM and Bnparflclal Velu on Front of Elglit Formnn. 

ficiat flexor muncles of the hand and the pronator 
i-adii teres. The latter is inserted into the middle of 
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the outer surface of the radius. Notice the wisp 
of semi-lunar fascia sprinf^ing off the inner side of 
the tendoD of the biceps and passing inwards over, 
and indenting, the mass o£ musele just below the in- 
ternal condyle (Figs. 24, 26). The indentation is most 
obvious when a muscular subject strongly flexes and 
supinates the forearm. The ridge which bounds the 
triangle externally is formed by the supinator longus 
muscle (Fig. 26). Under this the pronator radii teres 
passes to its insertion, and it is by the convergence of 
these muscles that the apex of the fossa is formed at 



Flf . M.— HnadM on Bkck of Slgiit ForvMiii. 

a point which lies under cover of the largest of the 
superficial veins depicted in Fig. 33, p. 89. 

Lower down the limb tapers gradually, because the 
muscles give place to tendons, only two of which are 
prominent on the surface, viz. the palmaris longus and 
the flexor carpi radialia. These two tendons lie one 
on each side of the mid point at the wrist (Fig. 33). 

[A slight prominence which affords no evidence of 
extensive muscular development may occasionally be 
seen on the front of the forearm tw^o or three inches 
above the wrist in the middle line. It is due to 
an extra muscular belly formed in connection with 
the palmaris longus.] 
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The "pulse" in the radial artery may sometimes 
be seen, and nearly always felt, just external to the 
flexor carpi radialis tendon. 

On the inner side of the tendons previously 
mentioned is the flexor carpi ulnains. Thia does not 
produce any external form, 

hut internal to it is a small ^ ■■■ 

shallow depression (Fig.28). ' ' 

TA« VeiTts of the Fmear-m 
(Pigs. 26, 29, 33, U, 35).— 
The main superficial veins 
of the forearm are found 
chieflyuponthefront. They 
may be made to stand out 
much more clearly than 
usual if the fist be re- 
peatedly clenched, especi- 
ally if some constricting 
band is lightly applied 
meanwhile just above the 
elbow. Under these cir- 
cumstances the veins will 
be dilated at intervals in 
bead-like eminences, due 
to the presence of valves 
within them. Flf. ».— Blglit Cpper Sztnml^. 

These veins drain the Soitoce nwAliiKi or KhmIm. 

inese vems aram tne tmUwii, wd fWpertotai veUu. 
hand. The Tnedian vein 

passes from the radial border of the lower part of the 
forearm to the ante-cubital fossa, where it divides into 
two branches, viz. : — 

1. The median cephalic, which joins with some veins 

passing from the radial side of the upper two-thirds 

of the forearm, to form the cephalic vein, and to pass 

upwards in the gi-oove on the outer side of the biceps 
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muBcle, afterwards entering the groove between the 
pectoralis major and the deltoid, where it has already 
been alluded to. 

2. The median basilic, which passes over, or super- 
ficial to, the semi-lunar fascia and joins with some 
veins draining the ulnar aide of the forearm to form 
the banilic, and then up tho arm on the inner side of 
the biceps. This vein is not seen when it reaches the 
middle of the arm, as it then ceases to be superficial. 

The median basiUc is the vein which is most con- 
veniently opened for the purpose of blood-letting, 
a practice quite fashionable a few decades ago, and 
still resorted to occasionally. 

If we now study the back of the forearm (Figs. 29, 
30, 32, 34), the first thing to be noticed is the triangu- 
lar subcutaneous area of the ulnabelow^ the olecranon 
process, continuing downwards into the posterior 
border of the shaft of the ulna, and easily traceable 
by the examining finger right down to the prominent 
little head of the same bone near the wrist. This 
border of bone lies close to the inner aspect of the 
forearm, being as a rule at the bottom of a small 
but distinct furrow, because it is subcutaneous all the 
way and therefore easily felt. The furrow is bounded 
by tw^o ridges ; that on the inner side is due to the 
flescor carpi ulnm-is, and that on the outer side, less 
well marked, to the extensor carpi ulnaHs muscle. 

External to the olecranon is a slight fossa (Figs. 30, 
31), in which the h^ad of the radius lies, and can be 
felt and sometimes seen. A distinct furrow runs 
downwards and inwards from this fossa, and to its 
outer side is a ridge due to the muscular mass of the 
extensor communis digitorum, which when it contracts 
draws the fingers backwards (Figs. 31, 32, pp. 88, 89, 
and Fig. 34, p. 90). 

Another slight groove to the outer side of the 
92 
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extensor commimie separates this muscle fixim tbe 
extensor cafpi radiaU:t hrevior above and from the 
ejctensoT 08«is inetac<wpi polUcis bolow. 

The anconeus (Fig. 34, p, 90) is a very short muscle 
which forms a triangular mass extending from the 
external condyle towards the posterior border of the 
ulna. 

The tendons of the extensor muscles (Fig. ;i4) passing 
to the fingei's are ]>laced in 
deep grooves on the back of 
the radius and ulna, and can- 
not be seen through the skin 
till they get below the wrist, 
being hidden above by dense 
deep fascia. 

It is probably a very com- 
mon rule that when any muscle 
in the limbs is thrown into 
voluntary action its opponent 
undergoes a simultaneous but 
slighter contraction, so as to 
steady the moved part. A 
pretty illustration of this rule 

is found in tbe fact that if you pj^ „ _j^, (,„^\ „p^„ y,, 
watch the back of the forearm Front of the Hand urn Kgita. 
while you fiex your fingers, 

however slightly, you will see the extensor communis 
digitorum become more prominent. 

The Wrist (Figs. 36 eiseg.). — This is the region which 
connects the hand with the forearm. On the inner side 
of the Dorsum or back of the wrist is a bony promi- 
nence formed by the head of the ulna (Plate XXXI.). 
The styloid processes of the ulna and radius, that of 
the latter being placed a little lower, can be easily felt, 
but, except in very thin persons, they cannot be seen. 
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Although a lai^e number of tendons pass from the 
extenBor muscle bellies in the forearm to become 
obviouB on the dorsum of the hand, none of them is 
visible at or above the wrist, because they are bound 
down and obscured by a transverse, or rather a 
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sli}i;htly oblique, band of the deep fascia, known as the 
posterior anntdar ligajnent (Fig. 34). It may be traced 
by dissection from the region of the lower end of the 
ulna to the outer surface of the radius on a rather 
higher level. This special thickening of the deep fascia 
bridges the grooves on the lower end of the radius 
and ulna, "which transmit the extensor tendons from 
the hack of the forearm to the dorsum of the hand. 
94 



3d by Google 



THE UPPER EXTREMITY 

The Hand (Figs. 31, 32, 35, et seg.) presents for 
examination the palm and the dorsum, and the 
fingers and thumb collectively known as digits. 

The hand is broader and flatter than the wrist, 
the increased breadth being due in great part to 
the thumb. When this is bent into the palm — or, as 
the technical expression goes, Trhen the thumb is 
" opposed " — the hand becomes much narrower, and 
its breadth approximates to that of the nrist. 

The palm of the hand (Fig, 36 et seg.) is continuous 
with the front of the forearm, but its general surface 
is raised from that of the forearm bj the thenar and 
hypo-thenar eminences, composed of small muscles. 
Between these two eminences is a hollow lined by 
a thick fibrous structure, the palmar fascia, which 
succeeds to a fibrous transverse arch, the anterior 
annular ligament, ivhose function is to form the roof 
of a tunnel through which the flexor tendons pass 
on their way from the front of the forearm to the 
front of the fingers. The walls and floor of the 
tunnel are formed by the carpal bones (Fig. 38). 

The skin over the palm is very thick, and in persons 
accustomed t-o hard manual work it is homy. It is 
plentifully supplied with sweat-glands, but devoid 
of hairs and sebaceous glands. Certain lines or skin 
folds found on the palm will be described later. 

The palm of the hand forms a shallow, saucer-like 
hollow, bounded above and at the sides by the thenar 
and hypo-thenar eminences, and below by the promi- 
nences at the bases of the fingers. When the fingers 
are forcibly extended, these prominences can be seen, 
and in every position of the fingers they can be felt, 
to be due to the heads of the metacarpal bones. 

Between the four metacarpal heads there are easily 
seen, when the fingers are semi-fiexed, three little 
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soft eminences — caused really by pads of fat. The 
sliglit depressions between tbese three eminences are 
due to the prolongations from the Imse of a triangular 
sheet of fibrous structure (Fig. 37), which is attached 
by its apex above to the anterior annular ligament. 
Below, at the root of the fingers, the base of the tri- 
angle is split into four processes, each of vrhich is 
attached to the tendon sheath on 
the front of a finger. The structure 
is dense and fibrous, and is known 
us the palmar fascia. It is con- 
tinuous above with the pahnaris 
lonfftia (cut short in Fig. 38, p. 94). 
The anterior annular ligament is 
a strong fibrous bridge springing 
aci'oss from the base of the thenar 
eminence to the base of the hypo- 
thenar eminence. Its superficial 
surface is about the size of a 
postage stamp placed transversely, 
and under it the flexor tendons 
ng.39.— BhowineFoma- pass from the front of the fore- 
tlon of Crea«« or arm into the palm of the hand. 
" Unet of TlAKlOQ" In mi > ■ .> , 

ti>« aun or m Huui The hn£s on the palms, upon 
and Dtgito. which " palmistry " is founded, 

are due to the varied and fre- 
quent movements of the fingers and thumb and the 
presence of underlying muscles. Their actual posi- 
tion and length undoubtedly vary in different in- 
dividuals. 

A very brief description of these lines must suffice 
(Fig. 36, p. 93, and Fig. 39). 

There are three main lines. The first passes from 

the inner side of the upper end of the thenar 

eminence and curves downwards and outwards to 
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a point on the outer border of the pabn, situated 
half an inch below it8 ventre, and on a level with 
the distal part of the outstretched thumb. This 
line is due to the moTement of the thumb in 
" opposition " (p. 95), an action brought about by 
the short muscles of the thumb which form the 
thenar eminence. 

The second line passes from the inner border of 
the pahn, three-quarters of an inch above the little 
finger, to the cleft between the index and middle 
fingers, but to the outer part of the cleft. It is 
made obvious by fiexing the inner three metacarpo- 
phalangeal joints while the index and thumb are 
extended. 

The third main line passes outwards from the lower 
part of the hypo-thenar eminence between the other 
two main lines, and reaches the outer border of 
the hand one inch above the index finger, on about 
the same transverse level as the point at which the 
second line begins. It is made obvious by flexing 
the four inner metacarpo -phalangeal joints. 

The thenar eminence at the Imse of the thumb ia 
especially scored by numerous smaller lines. 

The fingers are not attached to the palm on an 
exactly transverse plane. Their hne of attachment 
is slightly curved, so that the cleft between the 
middle and ring fingers is one-third of an inch 
further from the wrist than the clefts between the 
other fingers. 

The Back of the Hand. — The skin on the back of 
the hand is rougher, looser, and thinner than that 
of the palm. It is covered with fine hair, and im- 
mediately beneath the skin lies an irregular venotia 
plexus which receives the veins from the digits. 
There is usually discernible a more or less well 
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marked venous arch, with couvoxity towards the 
digits, w^hich receives these digital veins. 

In delicately nurtured hands the veins appear as 
thin blue lines ; in the horny Imnd of the labourer 
they are tortuous, dilated, and bulging ; in old age 
they become more obvious, and so do the spaces 
between the metacarpal bones, owing to the wasting 
of the soft tissues. 

Upon the back of the hand, and situated under- 
neath the veins, are various 
ridges corresponding to the 
tendons of the extensor muscles 
of the fingers. (Tlie thumb is 
not now being described.) 
These ridges are seen to great 
advantage when the wrist is 
extended, i.e. bent backwards, 
and the metacarpo -phalangeal 
joints extended and the inter- 
phalangeal joints flexed, and 
the hand kept tight in this 
Fig. W.-T)ie Band In tlie position {Fig. 40). 

.^.- — J Certain tendons make more 

obvious and constant ridges 
than others. Thus, in most 
subjects, the tendons passing to the middle and ring 
fingers stand out distinctly as compared with those 
passing to the index and little fingers. The tendons 
passing to the index and little fingers are duplicated, 
a fact which doubtless is associated with their freer 
movements. 

The innermost tendon of the index finger sends a 
slip to join the tendon passing to the middle finger, 
and the tendon of the ring finger sends a slip on each 
side to the adjacent tendons of the middle and little 
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fingers. These slipe He subcutaneouely, and may 
occasionally be seen close to the base of the fingers. 
They are probably responsible for the difficulty the 
pianist experiences in raising the ring finger inde- 
pendently of the others. 

The Thumb. — It is chiefly the extraordinary 
mobihty of the thumb that distinguishes the hand 
of man from the paw of the lower animals, including 
the anthropoid apes. 

"When it is in its natural position of rest its surfaces 
look inwards and outwards — an important fact, for 
the surfaces of the other digits look directly forwards 
and backwards. It follows from this that when the 
limb is extended with the palm looking to the front, 
the nail of the thumb can be seen, whereas the nails of 
the fingers are not visible — except, of course, in those 
Eiastem races, and their rare Western mimics, who 
cultivate extraordinary length of nails. 

The thumb rises from the surface of the palm in 
a distinct rounded prominence culled the thenar emi- 
nence, oval, with its long axis directed downwards and 
outwards, and its skin scored by numerous trans- 
verse lines. Through this skin one or two veins 
may show, and occasionally in old persons the aupei'- 
fieialis voice artery may be observed ]>ulsating as it 
pursues a vertical course across the thenar emi- 
nence, but it disappears suddenly before it reaches 
the palm. 

The upper and outer free border of the thenar 
eminence is formed by the metacarpal bone of the 
thumb, and is straight, and inclined from the outer 
border of the forearm, with which it is continuous, 
at an angle of 45°, when the hand is in a position of 
rest with the palm forwards. This angle may, how^- 
ever, be increased to 60° or 70° by powerful abduction. 
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or by adduction of the thmnb it may be wiped out 
altogether. 

This outer border of the thenar eminence, if traced 
on to the two phalanges, becomes the outer surface 
of the thumb. The metacarpo-phalangeal joint is 
rather less than half-way from the base of the thenar 
eminence to the tip of the thumb, and is nearly 
always kept slightly flexed. It is not a joint which 
permits o£ much mobility, but such as it has is 
extremely important to the function of this most 
important digit. Near the termination of this outer 
surface, the thumb-nail breaks into its continuity ; 
hut short of this, in the part which corresponds to 
the first phalanx, the surface is concave. 

The internal surface of the thumb (Fig. 40) is also 
concave opposite the firat phalanx, convex opposite 
the second. It is united by a web to the outer 
border of the palm, a little above the centre of a 
line drawn from the upper limit of the thenar 
eminence to the base of the index finger. 

The thumb is the shortest digit with the exception 
of the little finger. It is, however, much more massive 
than the other digital. Its shape is roughly cylindrical j 
at its root it is thicker from before back, and distally 
where the nail comes it is thicker from side to side. 
On its palmar aspect the skin presents the same 
characteristics as that of the palm. Its surface is 
broken at the joints by one or tw^o lines of flexion ; 
and shows multitudes of very fine lines, especially on 
the terminal phalanx, which, if studied with a hand 
lens, ai'e seen to be arranged concentrically, but never 
exactly alike in any two individuals — a fact which 
has in recent years been used for the registration of 
criminals and others by taking and presei-ving their 
" finger-prints." 
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These finer lines are seen over the whole palmar 
aspect of the hand and digits, and are associated 
with the high development in these regions of the 
sense of touch. On the outer, inner, and posterior 
aspects of the thumb the skin is similar to that on 
the back of the hand. On the distal knuckle of the 
thumb are numerous transverse lines. 

The anatomical snuff-box is the name given to a 
depression on the back of quite the upper part of 
the thumb. Its boundaries are two ridges that are 
particularly obvious if the thumb is actively ex- 
tended. The outoi' ridge is formed by the extensor 
ossis metacai-pi polUcis and extensor primi intemodii 
pollicis tendons ; on the inner side the snuff-box is 
bounded by the ridge of the tendon of the extetisor 
secuniii int&rnodii pollicis {Plate XXX.). 

By waggling the thumb slightly while keeping it 
extended, each of these three tendons can he traced 
to the base of the bone indicated in its name. 

The FingBTS. — The middle finger is the longest, 
and the ring and index fingers are commonly of 
equal length. The bases of the three inner fingers 
are of about equal breadth, but the base of the index 
is broader than the others in the proportion of 11 
to 10. With these figures as a guide, the base of 
the first phalanx of the thumb would be represented 
by the figure 12. 

The fingers, as a rule, taper to their extremities, 
and the more tliey taper the more beautiful they are 
supposed to be ; but the ends of the ring and middle 
fingers are frequently a little expanded. The fingers 
widen across the plane of the middle knuckles, 
but contract slightly across the plane of the distal 
knuckles. 

Transverse lines are seen on the palmar surface 
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of the joints. The upper set lies three-quarters of 
an inch below the knuckle, the middle set exactly 
opposite, and the lowest set one-quarter of an inch 
above the corresponding knuckle (Fig. 39, p. 96). 

The individual variations of the hand are con- 
siderable, and indeed second only in Importance and 
interest to the variations in type and character of 
the bead and face. Sir Charles Bell and Sir Creorge 
Humphry have written most able accounts of this 
fascinating subject, and the student should turn to 
their books if he w^ould fathom its interest. But even 
the most casual observer sees at the first glance the 
essential difference between the tapering fingers and 
small supple hand of the lady of ease, the large 
horny and rigid iist of the manual worker, the 
clubbed and bluish fingers of the chronic pulmonary 
invalid, the chubby " bmceletted " hand of the infant, 
the podgy, smooth, insensitive hand of the well-fed 
successful man of sedentary habit, and the bony, dry 
hand of old age with its fingers all tending to lean 
their tips towards the ulnar side. 
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CHAPTER V 

THE LOWER -EXTREMITY 

Thb lower extremity comprises : — 

1. The buttock. 

2. The groin. 

3. The thigh. 

4. The knee. 

5. The popliteal space. 

6. The leg. 

7. The ankle. 

8. The foot. 

9. The toes. 

The buttocks are the massive parts of the body 
which lie at the bottom of the back on each side of 
the middle line. With the exception of the breast 
in females, there is no part of the healthy body in 
either sex which owes less of its shape to bone, and 
more to fat and muscle, than the buttock (Pigs. 20, 
21, 41, 42, 106, 107, 108, and Plates). 

The great size of the region is peculiar to the 
human species. The maintenance of the erect posi- 
tion in bipeds is rendered possible by the development 
of the great gluteal muscles, but the thick layer of 
subcutaneous fat prevents their contours from being 
seen as well as they would be otherwise. 

Without the powerful development of these muscles 

the erect position could never have been attained by 

man, yet once actually adopted, the maintenance of 

the attitude is facilitated by the ligaments on the 
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front of the hip-joint, and economy of strength is 
observed by this relegation of constant duty to in- 
extensible ligaments. 

If these muscles were dissected away from the 
underlying bones, a deep and broad groove would be 
found between the great trochanter of the femur and 
the prominent portion of bone 
known as the tuberosity of the 
ischium, upon which we sit and 
from which the hamstring muscles 
arise. Now, this groove in the 
living body is not only completely 
tilled up by muscles and fat, but 
it is ovei'filled, so that its position 
is marked by a massive promi- 
nence which prevents the bones 
from forming obvious landmarks 
in this region. 

The skin is thick and coarse, 
and the fat, even in ordinary in- 
dividuals, is nearly an inch thick. 
The boundaries of the buttocks 
are as foUow^s : — 
Fif. u.— aiDteai HiuciM The upper limit is formed by 
and nio-tibiai Bud. t}i(, (.^est of the ilium, from which 

OuUr ilda of Dppar , , , . 

part of thigh. several lai^e muscles arise — some 

pa,ssing upwards to the abdominal 
wall, some downwards to the thigh. The promi- 
nences formed by these muscles when well developed 
are separated by a groove, which does not accurately 
correspond, though it does roughly, to the iliac crest 
{vide Chap. VII.). 

Internally the two buttocks are separated from 

each other above by the flattened termination of the 

spinal furrow, which is here supported by the upper 

104 



sdbyGoO^k' 



THE LOWER EXTREMITY 

part of the sacrum, or, more precisely, by the upper 
three sacral vertebrte, the individual spines of each 
of which are easily felt, and sometimes seen. Below 
the sacral vertebne the two buttocks are separated 
by a deep narrow cleft, continuous between the 
thighs with the perineum. 

The lower limit of the buttock is formed by a well- 
marked furrow, the natal fold, sloping outwards and 
downwards from the median cloft, and i-unning just 
below the level of the tuberosity of the ischium. The 
natal fold does not pass much beyond the middle line 
of the back of the thigh, for it then tapers rapidly 
away and turns slightly upwards, and leaves the 
outer half of the lower limit of the buttock quite 
ill defined. The natal fold does not correspond to, 
but crosses more horizontally, the very oblique lower 
border of the gluteus maximus (Pig. 42). Further, 
it becomes less and less well marked as the thigh 
is flexed (Phites XI., XIV., XXXVIII.). It is very 
important to grasp and bear in mind these two facts. 

The outer boundary of the buttock is ill defined, 
but corresponds to a vertical line through the great 
trochanter of the femur. 

On each side of the sacrum the buttocks are sup- 
ported by the os innominatum, especially by the 
iliac part of that bone and by the tuberosity of 
the ischial part, which is easily palpable beneath the 
lower margin of the gluteus maximus. 

The two tuberosities of the ischia form oval pro- 
minences upon which the body is directly supported 
in the act of sitting, no muscle actually intervening 
between the bones and the superficial fascia and 
skin. It follows that when the subject bends the 
hip beyond the right angle which is employed in 
sitting, the tuberosity emerges from under cover of 
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the gluteus maxiitiu» and becomes visible, and from 
it the hamstring muscles can then be seen to arise 
(Fig. 42). 

The position of the tuberosity of the ischium, 
although it cannot in all positions be seen, can 
always be felt. Not far away are 
two other bony landmarks of great 
importance, with which the student 
is already familiar — the anterior 
superior spine of the ilium, and 
the tip of the great trochanter of 
the femur. If a rule be laid upon 
the anterior superior spine and also 
upon the tip of the great tro- 
chanter, its continuation will pass 
through the most prominent part 
of the tuberosity. This line is 
absolutely constant in the normal 
individual ; it is called " Neiaton's 
line," and is obliquely placed, being 
directed from the front round the 
side of the buttock, backwards, 
downw^ards, and finally a little 
inwards. 

It is only in fat persons that 
the buttocks are pendulous, and 
Fig. 43. — KnaciM of in such case their most prominent 
"^h*"™rti' ;Sd P*^ '^ ^ ^^*^^® below and internal 
PDputMd spM«. to the tuberosity of the ischium. 
It has already been pointed out 
that the fat in this neighbourhood is usually thick, 
and the outlines of the muscles consequently ob- 
scured ; but if the body is bent forwards and then 
slowly raised, the gluteus maxim us coming into 
vigorous action may generally be demonstrated. 
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The buttock is relatively larger in the female, 
because the pelvic skeleton is larger, and it is more 
rounded, because in this part, as in the thigh and 
chest, the female is apt to have a thicker covering 
of fat. 

The gluteus mcLmmus (Figs, 41 and 42, pp. 104, 106, 
and 20 and 21, pp. 75, 76) is one of the largest muscles 
in the body. It is made up of exceptionally coarse 
and thick muscle fibres, between the bundles of which 
lie quantities of fat and fibrous tissue. It forms a 
regular quadrate mtiss, which is directed obliquely 
from near the middle line at the base of the spine 
to the upper part of the femur, and that well-marked 
portion of the deep fascia of the thigh known as the 
ilio-tibial band. 

The muscle has its origin from the back part of 
the crest of the ilium, from the sides of the sacrum 
and coccyx, and from the adjacent ligaments. Its 
upper and lower borders are parallel with each other. 
The upper boi-der passes forwards and outwards, 
and somewhat rapidly downwards from the crest 
of the ilium ; the lower border does not correspond 
accurately to, but rather cuts across, the outer part 
of the natal fold, and is continued onwards to the 
back of the upper extremity of the shaft of the 
femur. 

The upper part of the insertion is into fascia 
forming the ilio-tibial band (Pig. 41, p. 104), and is 
not quite so prominent as the lower part, which is 
inserted into the femur. 

In that part of the buttock which ties above the 
upper sloping border of the gluteus maximus and 
below the crest of the ilium, there is an extensive but 
shallow depression. This is occupied by the fibres 
of the gluteus medius, a fan-shaped muscle passing 
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from the outer mirfiice of the iliac bone to the outer 
part of the great trochanter of the femur. 

The chief action of the gluteus medius is to draw the 

lower limb away from the middle line of the body ; 

of the gluteus maximus, to extend the hip-joint, as 

in raifiing the body from the position of the quadruped 

to that of the biped. By its 

attachment to the ilio-tihial hand 

it also steadies the knee-joint. 

When it is in action, the ilio- 

tibial band is rendered taut, and 

produces a flattening, or even a 

furrow, upon tlie outer side of 

the thigh (Fig. 44). 

The Groin (Figs. 25, 27, 43, 44, 
45, 46, 47) is a shallow oblique fur- 
ix)w which separates the ubdomen 
above from the thigh below. It 
may, in fat persons, be obscured, 
or indeed overhung, by the fat of 
the abdominal wall {vide infra). 
This shallow furrow is continu- 
ous with the iliac furrow, which 
nearly (^oi-responds to the crest 
of the ilium, on the side of the 
body. Its extent is from the 
anterior superior spine of the 
ilium to the pubic region, and its general direction is 
downwards and inwards. The furrow has a very 
slight convexity downwards and outwards, corre- 
sponding to the underlying and very important 
thickening of the tendon of the externa! oblique 
muscle named " Poupart's ligament'' 

The anterior superior npiiie of the ilium {Figs. 8, 0, 43 
to 47), from which the ligament passes, is a small oval 
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prominence of bone on the side of the front of the 
body. The long axis of the ovid is directed down- 
wards and inwai-ds. 

The Thi^fh extends from the groin and buttock 
to the knee and popliteal space. 
It tapers considerably from above 
downwards, especially in the female 
(vide Plates), and becomes more 
circular as it approaches the knee. 
It is slightly constricted just above 
the knee, so that at the joint the 
limb slightly expands again (Fig. 44). 

The outer side of the thigh is 
flattened ; the inner side slopes from 
the inner end of the fold of the 
groin downwards and slightly out- 
wards. Immediately below the fur- 
row of the groin several important 
muscles are grouped in a region 
known as Scarpa's triangle, and some 
of them form veiy obvious surface 
markings. 

The chief ridge is due to the long 
Uulor'a muscle, or sartorius (Figs. 43, 
44, 45). Its course is very long and 
somewhat sinuous, reaching from an 
origin at the autoi-ior superior spine 
of the ilium to an insertion at the Fig. 44.— hiuoIm on 
npper end of the inner surface of i"* ^^^ *"• 

the tibia, just below the knee, so 
that it passes over and acts upon two joints — the 
hip and the knee. 

At its beginning the sartorius is directed down- 
wards and inwards across the front part of the thigh, 
here forming the outer boundary of a slight hollow 
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called Scarpa's triangle. At the junction of the upper 
iind middle thirds of the thi^h it reaches the inner 
side, Hiid is directed downwards with a slight inclina- 
tion backwards. It then passes down on the inner 



FIgr, «B.— InnerSlde of TUgh, abow- Pig. M.— Vutl MniolM (tiuided), 

Ine: BUg« formad by the Bax- Adductor HiuolM (ontUne). 

tortna Hiucle. Front of Klgbt TblgH. 

side of the knee, and finally turns forwards to reach 
its insertion into the tibia. 

The outline of this muscle will usually be seen, 

even in fat persons, if the subject holds his limb so 

that the knee is flexed, and the hip flexed and strongly 

abducted, and rotated outwards {Fig. 45). This is 
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the old-fasbione<l tailor's customary position while 
Hitting on his bench ; hence the name of the musc^le. 
It should, however, be understood that several other 
muBcleB are concerned in producing this movement. 

Of the adductor muscles on the 
inner side of the thigh only the 
adductor tongus needs mention 
here (Figs. 46 and 47). It passes 
from the front part of the pubic 
bone to the back of the middle of 
the femur. It starts above as a 
tendon and becomes much broader 
as it passes down. It lies in a 
doubly oblique plane — i.e. not only 
does it slope from above down- 
wards and outwards, but also from 
before backwards, so that its inner 
and lower margin is much more 
prominent than its outer and 
upper margin. The adductor 
longus passes behind the sartorius 
and bounds Scarpa's triangle inter- 
nally. 

Poupart's ligament bounds this 
triangular hoUow^ above. The apex 
of the triangle is formed below by 
the meeting of the adductor longus ««. 4T.-mo.piOM and 
and the sartorius. The inner part ^^^ """^ "^ 
of the hollow is deeper than the 
outer, where the head of the femur pushes the 
muscular floor of the triangle forwards. 

The upper end of the large superiicial internal or 

long saphenous vein passes upwards in the inner half 

of the triangle to within an inch and a half below 

the inner end of Poupart's ligament, where it dips 
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down among the deep structures to join the main 
vein of tho limb, the common femoral vein. It is 
rarely visible unless abnormally large, or the subject 
very thin. 

The guadHcepn muscle (Figs. 43 to 46, and Plates) 
is a great mass lying deep to the sartorius on the front 
and sides of the thigh. It consists of four parts : the 
first three, the vastus internum, vastus extemus, and 
rectus femoHs, all produce obvious surface markings ; 
but the cnireus, which forms the fourth head of the 
muscle, although responsible in great part for its 
bulk, producing the general anterior convexity of the 
thigh, which is well seen in Fig. 45, is completely 
covered up by the other three beads. 

The quadriceps mass emerges from under cover 
of the sartorius and passes to the knee. Its three 
visible constituents are : — 

1. The rectus femoris (Fig. 44), forming the super- 
ficial anterior part of the mass. It pursues, as its 
name implies, a nearly vertical course, starting from 
the anterior superior spine of ttie ilium with a slight 
inclination inwards, and reaching to the upper border 
of the knee-cap. 

2. The vastus internus (Figs. 44, 46), giving rise to a 
large prominent mass on the inner side of the lower 
half of the thigh. Good development of this muscle 
is one of the characteristics of great strength. In 
some positions of the limb its surface presents an 
oblique groove, some two or three inches above 
and internal to the knee-cap, best demonstrated 
perhaps when the subject stands on both legs but 
leans most of his weight on one. The groove will 
be noticed in the limb upon which the greater 
pressure is made, and it is directed downwards, 
inwards, and backwards (Plates XXVI., XXVII.). 
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3. The vastus extemua (Figs. 44 and 46, pp. 109, 110), 
on the outer side of the thigh, extending from the 
great trochanter above to the patella below. On the 
general prominence formed by this muscle there is a 
shallow longitudinal groove or flattening produced by 
the ilio-tiUal hand (Plates XXII., XXVI., XXVIII. C), 
a longitudinal thickening in the deep fascial envelope 
of the thigh (the fascia lata), into which two muscles 
are inserted above, 
viz. the gluteus 
maximus and the 
tensor fascise femo- 
ris(FigB. 41, 44). 

As a rule this 
groove is not obvi- 
ous at a higher level 
than the middle third. 
Near the knee the 
band becomes more 
obvious as a ridge 
which terminates be- 
low in the external 
tuberosity of the 
upper end of the 

tibia, and lies a short y^_ u.— The Fies«a kiim. 

way behind the ten- 
don of the biceps muscle. The tensor faaci<B femoris 
muscle, so called because it is inserted into (the 
front of) the ilio-tibial band, which is only a very 
strongly developed part of the deep fascia of the 
thigh, forms a prominent ridge running downwards 
from the anterior superior spine, with a decided 
inclination backwards (Figs. 43, 44). 

Into the top end of the ilio-tibial band is also in- 
serted the gluteus mojdmus muscle, but from behind. 
The band is very frequently taut and obvious, because 
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in most positions of the limb the muscles inserted 
into it have to be thrown into action in order to 
maintain the erect posture. 

In the middle third of the thigh, and on its inner 
side, where the eattorius is passing nearly vertically 
downwards, this part of the muscle may not (as indi- 
cated in Fig. 45, p. 110) forma definite ridge, but may 
lie at the bottom of a groove which separates the ad- 
ductor group of muscles behind from the quadriceps 
mass in front (Plates IX. and XXI.). 

The adductor magnus muscle is chiefly responsible 
for the mass of the adductor group, although very 
little of it can be seen to produce a distinctive 
ridge. In its lower part the tendon of the muscle 
is capable of demonstration, forming a small ridge 
which ends just above the internal condyle of the 
femur in the adductor tubercle. This can always be 
felt, and can in some spare limbs be seen (Fig. 47, p. 1 1 1 ). 

The great trochanter of the femur is easily felt in 
the upper part of the outer side of the thigh, covered 
to a certain extent, and therefore obscured, by the 
insertion of the great gluteal muscle. The actual 
position of the bone is marked by a slight hollow, yet 
the surrounding muscles form a pronounced genera! 
convexity in this region (vide Plates). 

The back of the thigh is, as we have already seen, 
marked off from the buttock by tfae deep fold of the 
nates, which is the lateral and inferior continuation 
on each side of the deep median groove passing 
downwards from the coccyx and lying between the 
two buttocks. 

Starting from the middle line, the tw^o natal folds 

diverge, and each one curves at first downwards and 

outwards, then directly outwards, and finally even a 

little upwards and outwards, to terminate by gradu- 
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ally fading away at a poiut usually a little external 
to the naiddle line of the thigh (Platen XI. and XII.). 

The bulk of the prominent muscularity of the 
back of the thigh is due to the hamstring muscles, 
along its whole length. They are three 
in number, and lie close together in 
the upper part of the thigh, where 
their superior attachments to the 
tuber ischii are concealed beneath the 
gluteus maximus, and they form when 
in action a single wide ridge (Fig. 42, 
p. 106). 

The biceps, the largest, so called 
fixim its having a second head of 
origin from the femur. 

The aemi-membranoBus, so called 
because it forms in its upper and 
lower parts a flat membranous band. 

The semi-tendino»us, so called from 
its long thin tendon below, which is 
almost, if not quite, as long as the 
muscular portion. 

These three muscles pass down the 
back of the thigh and, forming the 
"strings" of the "ham" or popliteal 
region (Figs. 42, 49, and 50), reach ^ «._Kn«ie, 
the bones of the leg below the back ot uw Popiltwl 
of the knee. It is of great import- ^*" J^ "*" 
ance to observe the manner in which 
they descend from their upper to their lower attach- 
ments. 

Just before reaching the middle of the back of the 

thigh, the single ridge formed by their combined 

origin from the tuber ischii splits into two ; the outer 

and larger and more prominent is the biceps, while 
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the inner is the semi-teudinoeus, lying upon the semi- 
membranosus. 

The two heads oi which the biceps is composed 
cannot be distinguished from each other without 
dissection ; the ridge it forms is single. 

Not so, however, the inner ridge. Although it is 
true that in the upper part of the 
thigh the semi - tendinosus cannot 
be distinguished from the under- 
lying Bemi-merabranosus, this is by 
no means the case in the lower 
part; for here a secondary ridge 
or crest, sharp and prominent and 
formed by the tendon of the semi- 
tendinosus, lies upon the main 
eminence, which is broader and is 
formed by the semi-membranosus 
(Pig. 42, p. 106). 

These two main ridges, one on 
each side of the middle line of the 
back of the thigh, diverge as they 
travel down the thigh, till the biceps, 
passing to the outer side of the 
popliteal space, gains its lower 
attachment in the head of the 

"'■.-'"■ r.J*'t '"'*" fibula; while the other two muscles. 
Side of Ui« Knee. , ,, ,.^ , 1.^,1 

passing the popliteal space well to the 

inner side, gain their insertions on the inner surface 
of the upper end of the tibia with the sartorius. 

These ridges differ, then, in constitution and direc- 
tion, but there is yet another difference to be 
carefully studied. The biceps muscle is inserted into 
the fibula by a moderately long, rope-like tendon 
(Pig. 50). The ridge produced by the biceps muscle 
itself therefore narrows rapidly into this tendon as it 
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travels down past the middle of the back of the 
thigh, and it is not obscured by any other structure. 
This point is one of great importance. 

Similarly, the semi - tendinoeus muscular belly 
rapidly gives place to its much smaller tendon as 
it is traced downwards. 

But the main inner ridge, formed by the semi- 
membranosus, narrows comparatively little. The 
semi-tendiuosus stands out much less conspicuously 
than the biceps. 

Upon the outer side and in front of the bicipital 
ridge is a well - marked 
groove, succeeded by the 
ilio-tibial band, stretching 
from the gluteus maximus 
to the knee. In front of 
this band, again, lies the 
flattened outer side of the 
thigh, the muscular bulk of 
which is chiefly contributed 
by the vastus exteraus. 

The Region of the Knee (Figa 45, 48, 49, 50, 
51, and 52). 

It will have been observed that in the thigh 
the general shape of the limb is chiefly due to the 
lai^e and important muscles. But very different 
causes influence the shape of the knee, for the chief 
prominences are formed not by muscles, but by the 
underlying bones. These are the patella, the lower 
end of the femur, and the upper portions of the tibia 
and fibula. 

When the knee is viewed from the front it will 
be observed that the inner side is much more pro- 
minent than the outer, and shows, especially in 
women, a marked convexity, while the outer side 
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is generally flat, but may even present a Blight 
concavity (Fig. 52). 

The upper and lower limits of this concavity, 
or flattening, lie wider apart than the limits of 
the internal convexity. In other words, the ex- 
ternal concavity occupies a considerable length of 
the limb, while the internal convexity is short and 
sharp. It is produced by the internal condyle of the 
femur and the internal tuberosity of the tibia. The 
eye will not tell you where the femur ends and 
the tibia begins unless the knee is flexed. In a sitting 
position when one knee is crossed over the other, the 
internal tuberosity of the tibia is seen to be slightly 
more prominent than the internal condyle of the 
femur. In muscular subjects the prominence of the 
vastus internus very much obscures the bold outline of 
the internal condyle (Fig. 51), but the internal tube- 
rosity of the tibia is not similarly obscured by super- 
jacent muscles. In thin persons, of course, the bony 
prominences are much more obvious, and in them the 
internal condyle may be observed to begin abruptly, 
about the point at which the adductor tubercle, for 
the insertion of the tendon of the adductor magnus, 
is found on the inner side of the knee, half-way 
between the anterior and posterior surfaces. 

In fact, it is the absence of great muscle-masses 
which allow^s the bony prominences about the knee 
to be so clearly recognised. 

Although the external condyle of the femur may 
easily be felt upon the outer side of the limb, it is 
not usually seen as a marked prominence ; nor is the 
external tuberosity of the tibia, and chiefly because 
of the biceps tendon and the ilio-tibial band (Fig. 50). 

The most prominent bony point upon the outer 
side of the knee is that produced by the head of the 
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fibula. Like many other prominences this one lies, 
in well-covered persons, at the bottom of a slight 
depression. But if the knee ie bent it forms almost 
always a definite prominence below the external 
tuberosity of the tibia and indeed well below it, so that 
the fibula is excluded from the knee-joint (Fig. 50). 

The tendon of the biceps accounts for the well- 
marked ridge when the forcibly flexed knee is ex- 
amined from the outer side, and will 
guide the finger down to the head of 
the fibula. In front of the bicipital 
ridge, notice the longitudinal groove, 
and in front of that again, the longi- 
tudinal prominence formed by the' 
ilio-tibial band. 

On the front of the knee, the patella 
or knee-cap in most obvious when the 
knee is extended or semi-flexed. It 
is the oval eminence which lies oppo- 
site the upper two-fourths of the con- 
vexity of the ioner surface of the knee 
and the middle two-sixths of the con- "« b». - iio«ii«» 
cavity of the outer surface (Fig. 52). ^, ^^ ^ 

The patella is much less noticeable 
when the joint is completely flexed. This is due to 
the fact that as the knee is bent the patella shifts 
from its position on the front of the femur to the 
inferior surface of that bone, here to lie in a groove 
and so to bury itself not only between the condyles 
of the femur, but also in the triangular space be- 
tween the lower end of the femur and the upper end 
of the tibia (Fig. 48, p. 113). 

The upper and lower edges of the patella are not 
so obvious as its lateral margins. The quadriceps 
muscle of the thigh is attached to the upper border, 
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and the ligamentum patellcB is fixed to the lower 
border, which is more pointed than the upper. The 
patella thus forms a connecting link between the 
quadriceps muscle and the ligamentum patellae. The 
latter produces a well-marked ridge, and narrows as 
it descends to terminate in the tubercle of the tibia, 
upon which bone it acts as the tendon of inser- 
tion of the quadriceps muscle. The patella in the 
largest of the sesamoids, or little bones specially 
formed in tendons at the places where they glide 
over bony prominences. The ligamentum patellsB 
stands out conspicuously as the knee is extended, i.e. 
straightened out (Fig. 52). 

The tubercle of the tibia, the ligamentum pateike, 
and the pointed lower part of the patella receive the 
body weight when the kneeling posture is assumed, 
and the skin over them is very coarse. The front 
of the knee is marked by numerous transverse 
furrows, analogous to the wrinkles of the face, and 
to the lines of flexion upon the fingers and upon 
the palm of the hand. 

When the leg is forcibly straightened, the loose fat 
which lies between the ligamentum patelles and the 
tibia is squeezed and forms a slight bulging on each 
side of the ligament. 

The vastus intemus forms a nmch more obvious 
muscle-mass, just above the patella level, than does 
the vastus extemus, and presents in the muscular 
a curious groove directed downwards, inwards, and 
backwards {vide p. 122). The maintenance of the 
erect posture depends both at hip and knee rather 
upon ligaments than on muscles, so that the Quad- 
riceps is often off duty, and then the patella falls 
somewhat forward. 

The ham, or popliteal space (Figs. 42 and 49, pp. 
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106, 115), is the hollow behind the knee. But it mu^t 
be remembered that it is a hollow only when the 
knee is bent, for when the limb is straightened out 
a prominence takes the place of the hollow. This is 
chiefly caused by the shape of the lower end of 
the femur and of the upper end of the tibia, both 
of which, but especially the former, are prominent, 
and press backwards the soft fat and other contents 
of the popliteal space, such as the main artery and 
vein and nerves of the lower limb. 

The hollow of the ham proves on dissection to be 
diamond-shaped, with its vertical axis at least three 
times the length of the horizontal. The apices of the 
diamond may as a rule be easily seen without dis- 
section, but the more obvious one is the upper. 

The upper sides of the diamond are longer than 
the lower ; thus there is more length in the part lying 
above the horizontal line joining the lateral angles 
of the diamond than there is in the part lying below. 

It will be remembered that the hamstring muscles, 
as they pass dow^n the thigh, form tw^o ridges which 
diverge from each other. At the angle of divergence 
is the upper apex of the popliteal space. This is 
situated at the junction of the middle with the lower 
third of the back of the thigh. It will be quite plain 
that the biceps forms the upper and outer boundary, 
and the semi^membranosus and semi-tendinosus the 
upper and inner boundary of the diamond. 

The lower sides of the diamond are formed by 
the two heads of the gastrocnemius muscle, and are 
much less prominent than the upper sides ; in fact, 
they lack definition until dissected. The upper parts 
of the gastrocnemii are overlapped by the muscles 
which form the upper boundaries of the popliteal 
space. 
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There is yet another muscular ridge to be noticed 
in connection with the inner side of the knee. Thia 
is obliquely placed and directed from behind the 
prominence which is formed by the internal condyle 
of the femur, downwards and forwards, to terminate 
on the inner surface of the tibia, at or about the 
level of its tubercle (Pig. 42 ; Plate XXVI.). 

The ridge is due to the tendons of the gracilis, 
sartorius, and semi-tendinosus muscles, all three of 
which have a common insertion, though they arise 
from the os innominatum at very different points 
nearly equidistant from each other. The gracilis 
arises from near the symphysis pubis, the sartorius 
from the anterior superior spine, and the semi- 
tendinosus, from the tuber ischii. 

The external concavity and the internal convexity 
mentioned above in connection with the sides of the 
knee wilt repay close and careful examination, as 
they differ considerably in young children and adults 
of both sexes {vide Plates). The difference between 
the male and female is nowhere more pronounced 
in the limbs than in the region of the knee. The 
inward convexity ia much more marked in the 
female than in the male, and in the child than in 
the adult, and is due in both sexes, first, to the 
inclination inwards of the femur as it extends down- 
wards from the hip to the knee, and secondly, to the 
large size of the intemeJ condyle. 

Owing to the larger relative, and, frequently, 
absolute, distance between the acetabula of the 
pelvis, which is an exact indication of its breadth, 
the femoral inward slant is more pronounced in the 
female than in the male. 

The line of the knee-joint itself is transverse ; the 
legs lie parallel to eeich other, but the thighs incline 
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towards one another, and eo some slight degree of 
that condition which, when exaggerated, is called 
" knock-knee " te apparent even in the normal subject. 

By the Leg (Figs. 48, 49, 50, 53, and Plates) is meant 
anatomically only that part of the subject which 
extends from the knee to the ankle. 
It is thicker and more circular in 
the upper pai-t or calf, owing to 
the relatively large size of those 
muscles, which are usually well 
developed because in constant use. 
Legs vary more in extent of mus- 
cular development than appears 
to correspond with their varia- 
tion in strength. Very extensive 
muscular development, such as 
appears to be aimed at by some 
exponents of so-called "physical 
culture," is no more necessary 
or desirable from the point of 
view of health, strength, or effi- 
ciency than from the point of 
view of beauty. 

The leg is smaller in its lower 
half, and oval in cross section. 
The decreased calibre is due to ^ 
the replacement of the muscles by 
their tendons, and the level at 
which this takes place varies in "^'^^^l^'^ 
different types or nationalities ; 
the negro has a high calf, just as the Scandinavian 
has a high cheek-bone. 

Immediately below the knee the leg is not so thick 
as it is a little lower down, and again after rapidly 
and gracefully tapering below the calf it increases 
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a little in thickness when the actual ankle-joint is 
reached (Fig. 53). 

The Bony Landmarks of the Leg. — The shin is 
formed by the inner surface of the tibia (Fig. 53), 
which is directed forwards as well as inwards, and 
by the sharp anterior border of the same bone. The 
anterior border of the tibia is named the crest ; it 
pursues a sinuous course down the front of the 
1^, and is easily felt all the way from the tubercle 
of the tibia to the ankle-joint. 

The crest is, in its upper two-thirds, slightly concave 
forwards, and in its lower third slightly convex. 

The inner surface of the tibia, which extends sub- 
cutanoously along the whole length of the bone, tapers 
somewhat as it is traced downwards, but becomes 
expanded again in the region of the ankle-joint. 

The crest and inner surface, which together form the 
shin, are for the most part immediately subcutaneous. 
In the upper part of the leg, however, the thin spread- 
ing tendons of the sartorius, gracilis, and semi- 
tendinosus muscles cover the inner surface as they 
come forwards below and inside the knee (Figs. 
44, 51); and in the lower part of the leg, the crest 
of the tibia is obscured by the passage of the dorsal 
extensor tendons from the leg to the foot. 

As an analysis of these tendons can readily be 
made without dissection, their relative positions will 
he described in more detail later (p. 127). 

The bony prominences of the tibia and fibula in 
the region of the knee have already been noticed 
(p. 117); and with the exception of the shin, nothing 
more can be felt or seen of the bones till the region 
of the ankle is approat^hed. Here the expanded 
lower portions of the tibia and fibula become again 
subcutaneous, and form two well-nuirked promi- 
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nences, the malleoli, situated oue on each side of the 
ankle. 

The internal malleolua of the tibia (Fig. 56), is more 
massive, but shorter and less prominent, than the 
external malleolus of the fibula (Fig. 57). The relative 
positions of these pointed lower extremities of the 
leg bones are as follows : — 

The tip of the external inaileoltLs is situated a full 
half-inch below and half an inch behind the corre- 
sponding point of the tibia. The external surface 
of the fibula is immediately subc^utaneous for nearly 
three inches above the tip of its malleolus, but 
above this it is buried by the adjacent tendons and 
muscles. 

The internal malleolus can be traced up into the 
subcutaneous shin. 

Although the inner border of the tibia may be 
identified by the sense of touch, it is obscured from 
view by the bulging of the subjacent calf muscles 
on the back of the leg (Fig. 53). 

In addition to the bony, muscular, and tendinous 
prominences, a careful inspection of the leg, which 
has habitually less fat than the thigh, will reveal three 
superficial structures, viz. the internal saphenous vein, 
the external or posterior saphenous vein, and the 
musculo-cutaneous nerve. They are all difficult to 
see except in thin subjects — and especially difficult 
is the nerve. 

The internal, or long saphenous, vein has already been 
described in the thigh (p. 111). In the leg it forms a 
blue line or ridge, just in front of the internal mal- 
leolus, and passes up the limb, just behind the shin, to 
the inner side of the knee, near the posterior aspect 
of which it lies. This vein receives several tributaries 
from the front and sides of the leg, and is liable to 
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be dilated at intervals, or to pursue a very tortuous 
course in those who are the subject of varicose veins. 

The short, or posterior saphenous, vein passes behind 
tbe external malleolus and reaches the back of the 
leg, whore it occupies the middle line. Its course is 
straight to the back of tbe knee, and as it passes in 
this upward direction it lies between the two bellies 
of the gastrocnemius muscle. 

If the foot is strongly bent downwards and in- 
wards, the miiaeulo-cutaneous nei-ve may octi^asionally 
be demonstrable as a faint, obliquely longitudinal 
ridge in the lower half of the front and outer side 
of the leg. 

The prominences made by muscles in the leg are 
numerous, and fall into three groups. The first group 
comprises four muscles, three of which can usually be 
identified, and lies between the tibia and fibula on 
the front of the leg. The tendons of these muscles 
may be traced in favourable circumstances for their 
entire course as they pass to the upper surface of 
the foot. 

The second group, which is made up of tw^o muscles, 
lies on the outer side of the fibula, and its tendons 
also pass to the foot, but behind and below tbe ex- 
ternal malleolus. This group is tbe smallest of the 
three. 

The third group, which lies on the posterior aspect 
of the leg, may be further subdivided into the super- 
ficial massive muscles, which are inserted by the 
tendo Achillis into the heel, and the deep muscles and 
tendons which pass onward behind the inner malleo- 
lus to reach the sole of the foot, where for the most 
part they cannot be detected without dissection. 

The first or anterior gixnip of leg muscle)* are the 
extensors of the foot and toes. They compiise, from 
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within outwards, the tibialis anttcus, the lat^est; 
the extensor longue hallucis ; the extensor longus 
digitorum, the longest; and the peroneus tertius, 
the smallest, which may be regarded as part of 
the extensor longus. 

The tibialis anticus {Figs. 50, 53) forms a promi- 
nent muscular mass on the outer side of the crest of 
the tibia, iu the upper two-thirds of the leg, best seen 
when the toes are forcibly raised. The inner border 
of the muscle is separated, except in fat persons, by a 
groove from the crest of the tibia, and its outer 
border by another groove from the adjacent extensor 
longus digitorum. The tibialis anticus is often suffi- 
ciently bulky to endow the front of the leg with a 
longitudinal convexity, so that its contour viewed 
from the side is curved distinctly forwards when the 
muscle is in action {Fig, 48 and Plate XXI.). 

This cur^-e, due to a muscular prominence, must 
be carefully distinguished from any forward bowing 
of the tibia, which may be present, but only as a 
deformity. It has already been pointed out that 
the upper half of the normal tibial crest is slightly 
concave forwards. 

In the lower third of the front of the leg, the 
muscular belly of the tibialis anticus gives place to 
a strong tendon, which may be rendered so prominent 
by forcible action of the muscle (as iu raising and 
inverting the foot) that the ridge which it produces 
may be seen through the boot (Fig. 59). 

As the tendon passes downwards to the foot, this 
ridge is found to be directed slightly inwards, and to 
pass over the lower end of the shin and part of the 
ankle-joint, slightly internal to the mid-point between 
the two malleoli. When the body is raised on tiptoe, 
both muscle and tendon stand out well. 
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The extensor longus diffitorum (Pigs. 50, 53) lies 
upon the outer side of the tibialis anticuB in the 
upper third of the leg, in close relation to the fibula. 
The two muscles are Beparsted by a groove which 
ends above in the head of the tibia, and not in the 
interval between the fibula and tibia. As this groove 
is traced downwards, it is interrupted or filled by the 
tendon of the extensm- longus hallucis, coming to the 
surface artd appearing to the outer side of the tibialis 
anticus (Fig. 53). 

The ridge formed by the extensor longua digitorum 
muscle broadens out just above the ankle-joint pre- 
vious to dividing into four tendons. This ridge is 
external to the mid-point between the two malleoli. 

The peroneua tertiua (Fig. 53, p. 123) is a small muscle 
which forms a slight elevation on the front of the leg 
in its lower third ; but as its muscle is continuous 
with the ridge formed by the extensor iongus digi- 
torum, it has no defined limit above. 

The muscle, in passing towards the foot, diverges 
a little from the extensor Iongus digitorum, and its 
tendon passes to the outer part of the dorsum of the 
foot (Fig. 54). 

The second or external group of leg muscles com- 
prises the tw^o peronei — Iongus and hrems — as they 
run down the outer surface of the fibula. 

The peroneus Iongus (Figs. 49, 50) lies behind the 
brevis and obscures its outline. Soth peronei become 
tendinous in the lower thii-d of the leg, and pass 
behind and below the external malleolus to the sole 
of the foot. The two tendons may usually be demon- 
strated, and they preserve the same relative position 
as the muscular bellies (Fig. 54). 

The third or posterior group of leg muscles is the 

largest and the most characteristic of the three 
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groups. Its great size is due chiefly to the two 
superficial members of the group. Chough there are 
four other deeper and much smaller members. The 
gastrocnemius and soleus are very large, and lie 
upon the other muscles, the gastrocnemius being 
most superficial of all. This is the group that forms 
the calf of the leg. 

The gastrocnemius (Figs. 48, 49, 53) has two promi- 
nent heads, an inner and an outer, both extending 
about half-way down the leg and separated by a deep 
vertical groove ; the inner head is longer and broader 
than the outer. 

The most prominent part of the calf of the leg lies 
at about the junction of the upper and middle thirds. 
The explanation of this is, that while the gastroc- 
nemius arises from the lower end of the femur 
between the upper and diverging boundaries of the 
ham, the aoleus (Figs. 49, 50, 53), at least in its main 
part, arises from the tibia and fibula considerably 
below the knee-joint. And although the gastroc- 
nemius is responsible, so to speak, for the superficial 
expression of the calf of the leg, it is the soleus 
which chiefly influences its size eaxd its general shape. 

The gastrocnemius, in the lower half of the leg, 
tapers rapidly as it is traced downwards, and a very 
prominent longitudinal ridge is formed, which passes 
to the back of the os calcis or heel. The ridge is due 
to the presence of the thickest and strongest tendon 
in the body, the 2'endo AchilUs (Fig. 49, p. 115), which is 
the name applied to the conjoined tendons of insertion 
of the soleus and the gastrocnemii. It is about one 
inch broad at its low^est part, convex from side 
to side, and slightly concave from above down- 
wards. The skin covering it is scored by transverse 
furrows, caused by the movement of the ankle- 
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joint ; few and deep and striking in the infant (Fig. 58), 
more numerous and more superficial in the adult. 

The edges of the soleus become pi-o'minent on each 
side of the gafitrocoemius, and are seen to melt 
away completely into the tendo Achillis about three 
or four inches above the heel (Fig, 49). 

The lateral parts of the calf, which, as has been 
pointed out, are formed by the soleus muscle, may 
easily be distinguished (even in the front view of a 
muscular leg), as they bulge outwards beyond the 
inner border of the tibia on the inner side of the 
leg, and the peroneus lougus muscle on the outer 
side {Plate XXVL). The four deep muscles of the 
calf are completely covered by the gastrocnemius, 
the soleus, and their tendo Achillis, and cannot be 
seen without dissection. 

On each side of the tendo Achillis there is a marked 
hollow. These hoUows are continuous with depres- 
sions lying behind and below each malleolus, and 
gradually disappear as they are tru«ed upwards. 

The functions of these two large muscles, viz. the 
gastrocnemius and the soleus, are of great interest 
By raising the back part of the os calcis, which lies 
behind the axis of the ankle-joint, they forcibly 
depress the foot, and are thus, as will be seen 
later, of great use in the act of walking (Fig. 60). 
Further than this, the gastrocuem.ius assists in main- 
taining the erect attitude by means of its action upon 
the knee-joint, and so is in constant use. This explains 
w^hy the muscle is so membranous compared with the 
soleus, as, for constant use, membrane, which is a 
lowly organised hut elastic tissue, is much more eco- 
nomical than muscle, which is very highly organised. 
It is important to notice that the tendo Achillis 
does not extend as far as the lowest level of the back 
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part of the os calcic, but only to its middle (Fig. 40). 
The lowest level of the backwardly projecting oa 
calcis forms the actual heel, and is ohscured by a 
very thick pad of fat, upon which the weight of the 
body is received when the heel is brought to the 
ground in the act of walking or jumping. 

When the leg ia viewed from the side, the calf of 
course presents a marked convexity occupying the 
upper two-thirds of the leg in white races — decidedly 
less in negroes. 



The Ankle is the joint at which the foot is set on 
to the leg at about a right angle. The malleolar 
prominence on each side, the several tendons on the 
front of it, and the one large tendo Achillis at the 
back, with hollows on each side of it, have already 
been described with the lower part of the leg. 

There is a marked, and not easily explicable, dif- 
ference in individuals in the girth of the limb at, and 
just above, the ankle. 

The Foot (Fig. 55), although constructed in much 
131 



3d by Google 



THE LOWER EXTREMITY 

the same way a8 the haud from the scientific anato- 
mist's point of view, differs from it in many respects, all 
of which are of great importance to the student of art. 



Fig, U.— The DDnam otUis Foot. 

Thus the angle which the main axis of the foot 
makes w^iih the leg is rather more than a right 




F^, U.— BonM of Rlifbt Foot. Inner aide. 

angle. Further the foot is usually turned outwards 

at an angle of about ten degrees from the strictly 

anteroposterior line. This angle of torsion of the 
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foot upon the axis of the leg varies, however, very 
much. It may amount to Dothiag at all, or it may 
be very much greater than usual. 

Formerly drill instructors commonly taught that 
the outward pointing of the toes was essential to 
powerful walking and running ; further observa- 
tion has, however, demonstrated that the athlete in 
making a big effort is prone to invert rather tlum 
evert his toes (Plate XXVII. C, XXVIII. B). 



Fig. ST.—Bohm of Kight Foot. Ontar Ei<I«. 

The foot IS broader and flatter in front than behind, 
where it is thicker and more cylindrical. The com- 
paratively great breadth in the neighbourhood of the 
toes is the characteristic feature of a natural and 
beautiful foot, and it is a thousand pities that this 
fact is not recognised by the genius which directs 
the fashions emanating from the boot factories. 

The great breadth of the foot is especially well 
seen in infants, partly because there is less arching 
of the foot than in an older subject (Fig. 58). 
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In the natural state the foot is broadest at the root 
of the toes, or perhaps a little behind this level. The 
breadth is a little less at the points of the toes, unless 
the body is raised on tiptoe, when the broadest part 
is at the level of the 
toes{Plate XXVII. C). 
As indicated before, 
the foot becomes nar- 
rower as it is traced 
backwards. 

Various bony pro- 
minences mark the 
surfaces and borders 
of the foot. A de- 
scription of these 
must presuppose a 
knowledge of the re- 
lative positions of the 
internal and external 
malleoh, which have 
already been de- 
scribed. 

On the inner sur- 
face (Figs. 56. 58, 59) 
of the foot the f oUow^- 
ini^ bony points may 
be ret^ognised : — 
The tubercle of the 
Flgr. M — To Bhow tbe AtUtnde Knd pro- scaphoid or navicular 
portloiu of an Intuit wbo la leunlng < a ^ „„„ 

x^y,fj^ bone produces a pro- 

minence one inch 
below the tip of the internal malleolus and one 
inch and a half in front of it. Though actually 
situated chiefly upon the under surface of the bone, 
this tubercle cannot be felt so well upon the sole of 
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the foot, owing to the thickneBS of tlie structures 
there lying superficial to it. 

If the upper and lower levels of the inner surface 
of the foot be observed, the tubercle of the scaphoid 




Fig. SS.—TendanB on Innsr Sid* Dt AiiU« uid Foot 



will be found to lie half-way between them. One 
inch and a half in front of the tubercle of the 
scaphoid, and about a fing^-'s breadth below it, is 
the projection formed by the base of the first meta- 
tarsal bone, much more easily felt than seen (Fig, 56). 
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Three fingers' breadth in front of this is a better 
marked prominence, made by the head of the same 
bone. Inclined almost directly forwards from it, but 
also slightly outward, i.e. towards the middle line of 
the foot, the inner border of the great toe shows a 
projection a little beyond its centre, due to the base 
of the terminal phalanx. 

Upon the outer border (Figs. 54, 55, 57, 58, 60) of the 
foot the chief prominence is made by the tuberosity of 
the fifth metatarsal 
bone, some two 
inches below and 
two inches in front 
of the external mal- 
leolus. 

From the tuber- 
osity of the fifth 
metatarsal bone the 
outer border is con- 
tinued forwards, 
with a very slight 
inclination out- 
FlK.«0.-Th«D«.»mofttePoot. ^'^"^^^ It is inter- 

i-upted at the level 
of the root of the little toe by a small prominence, 
caused by the presence of the head of the same 
metatarsal bone. 

On the upper surface of the foot, when in an easy 
position, no prominences are noticeable, except the 
knuckles of the toes, and occasionally that portion 
of the astragalus which lies immediately below and 
a little in front of the ankle-joint. 

The heads of all the metatarsal bones, but espe- 
cially that of the first, may be observed forming 
a ridge near the roots of the toes. This ridge is 
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directed obliquely from within outwards and slightly 
backwards. Near the toes it may occaBionally be 
found broken up into five separate prominences, 
formed by the individual heads of the metatarsal 
bones, with slight intervening grooves. 

Many important points may be demonstrated by 
the study of an imprint of the sole of the foot. This 
may be done in sand, as Crusoe diecovered, or by 
taking two pieces of brown paper, one wet and the 
other dry, and stepping from one to the other so 
that as much of the wetted sole as possible shall 
press upon the dry paper. 

The imprint is broadest at the line of the metatarsal 
heads, and quite narrow at the heel ; but between 
these two it is even narrower and confined to the 
outer side of the foot, because the middle part of the 
inner side of the sole does not touch the ground at 
all. This is of great importance, for it indicates that 
the foot is arched from before backwards. 

The arch of the foot is by no means a simple one. 
We have just demonstrated that it is much more 
pronounced on the inner than the outer side of the 
foot. Moreover, dissection reveals the fact that in 
addition to the longitudinal arch there is a transverse 
one. Strictly speaking, therefore, it would be more 
correct to call the " arch " of the foot its " dome." 

A complete examination and understanding of 
these arches can only be gained by dissection ; but 
it is obvious that their integrity is of great value 
in the artistic "set "of the foot. If they give way, 
the result is a very unsightly deformity, with flatness 
and spreading out and eversioQ of the whole foot. 

The posterior pier of the arch is formed by the os 

calcis, and the anterior piers by all the bones of the 

tarsus and metatarsus, except the astragalus. The 
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astragalua forms the keystone. This antero-posterior 
arch projects the dorsum upwards as the convex 
" inatep," while to the corresponding concavity in the 
sole the name of " icaiat " is given (Fig. 66). 

The pier or piHar in front of the keystone is much 
longer than the pier at the hack, and, moreover, it is 
made up of several constituents, whereas the posterior 
pillar has only one, viz. the os calcis. This anatomical 
fact explains why a person prefers when jumping 
from a height to land upon the fore or mohile part 
of the foot, rather than upon the heel or single 
and rigid part, as the resulting jar to the body is 
much less. 

Again, though the anterior pillar is made up of 
many bones, it may he resolved into two halves, 
outer and inner. The inner half was shown by the 
wet and dry brown-paper test to be the more pro- 
nouncedly arched. There is more spring and elasticity 
about this inner half of the antero-posterior arch. 

The surface form of the foot must be studied in 
greater detail. The student must all the time be 
careful to hear in mind the various bony land- 
marks already described ; otherwise he will get into 
difficulties. 

The surfaces of the foot may l>e taken as four in 
number, viz. the upper, lower, inner, and outer, though 
the last is so narrow as to be little more than a 
border. The surfaces are not distinctly demarcated 
from each other except at this outer border. 

The upper surface of the fool will be described first, 
as it is in many ways the most characteristic portion 
(Figs. 54, 55, and 60). It is set somewhat obliquely, 
so that it runs from the ankle downwards, for- 
wards, and outwards. This surface presents the 
convexity already alluded to as the " instep," which, 
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be it remarked, is more pronounced in women than 
in men. 

There are slight depressions below and above the 
actual instep, very shallow, and continuous with each 
other on the outer side of the dorsum of the foot, 
where the instep is not present. 

Then there are blue lines, or faint ridges, due 
to subcutaneous veins, to be noticed. A very easy 
and excellent way to make these veins more apparent 
than usual is to put the foot in hot water, rubbing 
meanwhile the leg with the palm of the bond in a 
downward direction. 

It will be found in many cases that there is little 
regularity in the arrangement of these veins at or 
near the toes, yet as they are traced backwards 
towards the ankle they form an irregular arch, con- 
vex forwards, whose two extremities give origin to 
the two saphenous veins. One of these, usually the 
larger of the two, passes upwards on the leg in 
front of the internal malleolus, and will be readily 
recognised as the beginning of the long or internal 
saphenous, which has already been described, in the 
regions of the leg, knee, and thigh. The external 
saphenous vein is usually smaller, and passes upwards 
on to the leg behind the external nmlleolus. 

Beneath those veins other structures may be seen, 
but before any further consideration is given to the 
foot, the toes must be briefly described. 

The toes, or digits of the foot, are shorter and less 
slender than those of the hand. They are numbered 
one to five from within outwards, whereas the digits 
of the hand are numbered from without inwai-ds. 
In the process of evolution the foot has undergone 
rotation inwards and the hand rotation outwards. 

The great toe corresponds closely to the thumb. It 
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has much less range of moTement, however, partly 
because its evolution has been impeded hy the wear- 
ing of boots, but chiefly because in man the foot is 
associated with standing and piM^ression rather than 
with prehension. 

This toe is usuEilIy the longest of all from base to 
tip, although, like the thumb, it has only two phal- 
anges ; but the second toe tip may project further. 
It is always much more slender than the first. 

The second toe is frequently bent and crowded on 
to or under the great toe, in those who have been 
accustomed to wear tight and pointed boots. 

The third, fourth, and fifth toes are progressively 
smaller in every dimension. 

The toes, numbering from one to five, spring from 
the front of the foot at progressively diminishing 
distances from the ankle. In other words, the foot is 
shorter on the outer than the inner side, and the line 
of the baae of the clefts between the toes is curved 
backwards as it proceeds outwards. 

Each of the four outer toes possesses three bones or 
phalanges, except that it is not rare to find the ter- 
minal and middle phalanges of the little toe conjoined 
— an indication probably of its commencing involu- 
tion. The knuckles are very similar in number and 
constitution to those of the hand, though they are 
not nearly so prominent. 

The first row lies at the root of the toes, and 
can only be well made out by forcibly flexing the 
toes. 

The line made by joining the second row is curved 
from within outwards and backwards, and runs 
parallel with the line of the clefts ; and if this line 
be continued inwards, it will pass through the second 
knuckle of the great toe. 
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The line of the third row of knuckles, coufined, of 
course, to the four outer toes, pasaes similarly from 
within outwards, and decidedly more backw^ards than 
the line of the second row. A continuation of this 
line inwards would pass across the hase of the nail 
of the great toe. 

There are transverse lines on the under surfaces 
of the toes that correspond with the knuckles. 

The club-Uke ends of the four inner toes are larger 
than the bases ; the fifth toe usually tapers to a 
pointed extremity. 

The nail of the great toe is four times ae large 
as the next, and the succeeding nails progressively 
diminish in size. 

Returning now to the foot, the tendons of the 
muscles which have already been described as form- 
ing the anterior group in the leg are as a rule very 
plainly seen, as they run forward in the dorsum of 
the foot, and are easily demonstrated and studied by 
making the toes strain to assume different positions. 
The degree of voluntary control over the movemente 
of the individual toes varies considerably in different 
people. 

There is a small but conspicuous soft mass on the 
outer part of the dorsum, just in front of the external 
malleolus and outside the tendons of the extensor 
longus digitorum (Figs. 54, 60). It is bluish, and has 
been likened in size and shape to an oyster. It is due 
to a small muscle known as the extensor brevis digi- 
torum, but it has often been mistaken, even by those 
who should know better, for a bruise. Four tendons 
proceed>from the front of this small muscle and 
pass to the four inner toes. The innermost tendon 
may be seen passing to the great toe. When a 
person is standing upon tiptoe the other tendons 
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may with some difiieulty be seen lying a little to the 
inner side of the ridges formed by the lai^e tendons 
and passing to the upper surface of the toes. 

The extensor brevis is the only muscle on the 
dorsum of the foot ; all the other and larger tendons 
come down from the muscles of the leg. 

It will be remembered that the muscles of the leg 
are diHded into three main groups. The anterior 
group passes in front of the ankle-joint, and its 
tendons are found 
on the upper sur- 
face or dorsum of 
the foot ; the ex- 
ternal group passes 
behind the external 
malleolus ; the pos- 
terior group passes 
chiefly into the os 
calcis as the tendo 
Achillis, but also the 
deeper tendons be- 
hind the internal 
Fte.eL-Tl.eIh>r.«mof«.To«. malleolus, to be lost 

to view in the sole 
of the foot, whore their precise arrangement is unim- 
portant to the art student. 

The various groups are enclosed on their way 
to the foot in sheaths or tubes of soft tissue, con- 
taining an oily fluid, and are kept in place by bands 
of fascia, specially developed to tie the tendons down 
tightly at the ankle and to form tunnels for them to 
run through. The most important of these so-called 
annuJar Ugamentit (Figs, 53, 54, 51)) is situated on the 
front of the ankle-joint. This pulley arrangement 
ties the tendons tight to the bones, and so at once 
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obscures them from view and enables them to alter 
their direction, while the oiled sheaths reduce to a 
minimum the friction of their play in the tunnels. 

Of the anterior group, the thickest tendon, and 
one which produco;( a very prominent ridge, is the 
tibialis anticua. This can easily be traced by eye and 
finger as it passes inwards to the base of the meta- 
tarsal bone of the great toe, and terminates at a point 
midway between the tip of the internal malleolus 
and the head of the first metatarsal bone (Fig. 54). 

On its outer side the tendon of the extensor lonffua 
hallucis passes slightly inwards to the terminal small 
bone of the great toe, producing a distinct ridge in 
the concavity already described between the summit 
of the instep and the great toe. On the outer side of 
this t«ndoD a faint ridge, ^dening out and even- 
tually dividing into four, may be detected passing 
to the four outer toes. This is the extensor longttn 
digitorum. The tendon of the j^rOTieus tertius may 
be detected, in favourable cases only, passing to the 
region of the tuberosity of the fifth metatarsal bone. 

The outer surface of the foot shows the tendons of 
the muscles of the outer group which lie behind and 
below the tip of the external malleolus. If the foot 
be depressed and turned inwards, they will be found 
to be two in number and to diverge gradually from 
each other, that of the peroneus brevis passing for- 
wards to the tuberosity of the fifth metatarsal, and 
lying above the tendon of the peroneus longus, which 
inclines more downwards to disappear in the sole of 
the foot. 

The oyster-like extensor brevis digitorum muscle is 
visible on this aspect of the foot. Belo^v its promi- 
nence and that of the external malleolus there is a 
longitudinal valley, and below this again the outer 
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edge of the sole touches the ground throughout its 
entire length, and presents the prominence of the 
styloid process of the fifth metatarsal about half-way. 

Ths inner aurface of the foot is wide at the back 
part, but gradually tapers to a border in front. It 
contains in its concavity the tendons of the posterior 
deep group of muscles which come from the leg. 
They are too deeply placed to be identified by the 
eye, though they may be felt just below the tip of the 
internal malleolus (Fig. 59). 

Below and behind the internal malleolus is a deep 
fossa; another fossa below and in front is limited 
in front again by the tendon of the tibialis anticus. 
The inner edge of the sole, which bounds this surface 
of the foot below, is arched all the way from the heel 
to the head of the first metatarsal bone, and at the 
highest point of this arch the tubercle of the navi- 
cular can be distinctly felt and even seen. In front 
of the large rounded head of the metatarsal hone 
the first phalanx of the great toe presents somewhat 
of a waist, which hardly touches the ground, until 
the terminal phalanx buried in a masBive pulp or 
" ball," Eind covered again by denser skin, is reached. 

The sole is provided, for the purpose of resisting 
pressure, with a skin so thick, and a superficial and 
deep fascia so dense that few landmarks can be seen 
or felt ; it will be observed that the skin of those 
parts which have had to adapt themselves to the 
habitual reception of the weight of the body — or, in 
other words, of those parts which our imprint experi- 
ment showed to touch the ground — is the thickest of 
alL Thus, the balls of the toes, the bases of the toes, 
and the heel, with the outer part of the sole, are 
covered with very thick skin, whereas comparatively 
thin skin covers the waist of the foot on the inner side. 
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The heel and the bases of the toes receive the chief 
impact in walking, and form marked proiuinences. 

One longitudinal furrow may be observed in the 
skin of the sole. This is a broad one lying in the 
middle line. 

The lines of flexion in the toes are arranged as in 
the fingers, but are less obvious, owing to the fact 
that the toes are not used for grasping as are the 
fingers. 
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CHAPTER VI 

MOVEMENTS OF THE JOINTS OF THE 
UPPER EXTREMITY 

The mechanUm of the joints in the upper ex- 
tremity is adapted more particularly to the easy 
porfomiance of two actions ivhich are of equal and 
fundamentul importance to the preservation of the 
life of the individual, viz. the assumption of the 
positions necessary for his own defence, and for the 
prehension and conveyance in the direction of his 
mouth of articles of food. In the lower limb, on 
the other hand, the shape of tlie bony surfaces at 
the joints, and the strength and tightness of the 
ligaments which connect them, are modified in such 
. a manner as to confer great strength and rigidity 
upon this member as the weight-bearer in the erect 
attitude. Thus, though there are many points of 
similarity between the shoulder and the hip joint, 
the elbow and the knee joint, the w^rist and the 
ankle joint, important differences exist in each of 
these comparisons. The hip-joint is a more secure 
ball-and-socket joint than the shoulder, because 
of the comparative smallness of the head of the 
femur, and its more complete envelopment by the 
cup-shaped acetabulum ; while the shoulder presents 
a lai^e ball applied to, but hardly at all received 
into, the slight cup of the glenoid cavity, so that 
the range of movement is much more free. Further, 
the innominate bone, which forms the acetabulum, 
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is fixed almost immovably to the spine, whilst the 
scapula, which provides the glenoid cavity, is only 
secured to the trunk by elastic muscles and the 
movable collar-bone. Again, the great length of the 
collar-bone throws the centre of the shoulder-joint 
farther away from the spine than is the centre of 
the hip-joint, and the freedom and mobility in the 
small joints at each end of the clavicle permit of the 
shoulder being raised or lowered, brought forwards 
or backwards, so that the glenoid cavity is capable 
of being pointed in almost any direction, in the same 
way as the muzzle of a gun with modem mountings. 

The sbonlder^jolnt is thus endowed with almost 
universal movement. If the arm is carried forwards 
we speak of fiejcion ; backwards, of extension ; lifted 
away from the body, of iibduction ; carried towards 
the body, of adduction. Rotation is a twisting of 
the arm upon its own axis at the shoulder-joint. 
Circumdiu-.tion is a describing, by means of the arm, 
of a cone, the apex of which is at the shoulder-joint, 
while the hand sweeps round the eircidar base. The 
result of this greater range of movement in the 
shoulder- joint is seen at once in the fact that the 
individual can touch practically any part of his body, 
including the back, with his fingers, whereas there 
are few parts which the toes can be made to explore, 
even when the lower limb reaches its maximum of 
mobility, as in the ease of the acrobat. 

Similarly, if one compares the movements at the 
elbow with those at the knee, it is at once obvious 
that, while both of them are checked in extension 
when the limb reaches a straight line, in the case 
of the knee flexion is a purely antero-posterior 
hinge movement, but in the case of the elbow it is 
accompanied, owing to the bevelling of the trochlear 
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surface of the humerus, by a sweeping inwards of 
the hand, towards the middle line of the body, in 
order to facilitate its approximation to the mouth. 
And again, in the case of the wrist there is a con- 
siderable amount of lateral movement, and of rota- 
tion between the radius and ulna, in addition to 
flexion and extension, whereas at the ankle there is 
hardly any movement permitted except flexion and 
extansion, and even these movements are much more 
limited than they are at the wrist. 

The muscles chiefly coneomed in the production 
of these several movements at the shoulder-joint 
are seen to make prominences under the skin of 
the model when the particular movement they 
cause ia performed with considerable force, i.e. when 
any resistance has to be overcome. These are in 
Flexion — the pectoralis major and the anterior part 
of the deltoid; in Extension — the latissimus dorsi, the 
8up}-a and infi-a spinnatus, and the posterior part 
of the deltoid; in Abduction— the entire deltoid, the 
prominent belly of which may then be seen, especially 
in the thin, to be grooved longitudinally by the 
three or more intra-muscular tendons of origin, and 
the two or more intra-muscular tendons of insertion ; 
in Adduction when performed with force thepectoro/is 
major and the latissimus dorsi muscles together with 
the long head of the tnceps. Rotation imoarde — calls 
into action the pectoralis major and the laiisaimus 
dorsi. 

At the elbO'W^Joint flexion is, of course, the move- 
ment which brings out the familiar prominence 
of the biceps and also the supinator longus, which, 
it is to be noticed, has not been happily named, 
for it is very little of a supinator and very much 
of a flexor. Extension makes prominent the iricenas 
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muscle. Pronation and supination are the terms 
applied to that rotation of the forearm upon its 
own. axis which results iu the hack of the hand 
or the front of the hand respectively being made 
to look forwards (in the subject standing in the 
position of attention). By means of this rotation 
of the forearm alone, the hand is capable of being 
rotated through a half-circle. But if the shoulder- 
joint is also brought into play so that the elbow is 
first abducted and then adducted, another half -circle 
is added to the play of the palm, enabling it to be 
made to face any point of a complete circle. These 
movements of pronation and supination take place 
at the radio-iilnar articulations, two small joints 
situated one at the upper and one at the lower 
end of the ulna and radius. The ulna in the 
motion now being described moves scarcely at all. 
The radius describes a cone around it. The apex 
of this cone is at the upper end, and the base of 
the cone at the transverse measurement between 
the styloid processes of the radius and ulna. Notice 
that when the hand is supinated the radius lies 
parallel with the ulna, whereas when the hand is 
pronated the radius crosses obliquely over the ulna. 
It has already been pointed out that ^the supi- 
nator longus is ill-named, because it is much more 
of a flexor than a supinator. Observe now that 
neither of the pairs of muscles whose names in- 
dicate that they help to produce the movements 
under consideration makes any obvious prominence 
when in action. The pronator quadratus and the 
supinator brevis are quite undemonstrable without 
dissection, and the pronator radii teres and supinator 
longus can only be demonstrable with diCBculty, 
unless their flexing effect upon the forearm is also 
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brought into play. The bicepa muscle, powerful 
flexor that it is, has also a very great use as the 
chief supinator. It is, in fact, much stronger than 
either of the pairs of supinators and pronators which 
have just been mentioned, and its great strength 
is responsible for the fmrt that »upimition is a 
moi-e powerful movement than is pronation, a fact 
which is acknowledged and turned to account by 
the direction in which hand-driven screws are 
planned to work, viz. by a supinating movement. 
Notice, before leaving this subject, that if you w^ant 
to demonstrate on your own arm the serai-lunar 
fascia coming off the inner edge of the tendon of 
insertion of the biceps (and so gi\'ing to this muscle 
an attachment into the deep fascia in the region of 
tlie ulna), you must not only flex your elbow, but 
also supinate powerfully ; by so doing you evoke each 
of the actions of the bicepa, and then a gutter or 
depression will be seen running obliquely downwards 
and inwai'ds acixjss the prominent belly formed by 
the flexor group of the forearm, and the tip of your 
thumb can bo thrust xmder the semi-lunar fascia. 

At the \rrist-Joillt flejcion, or the bending of the 
piilm towards the forearm, is produced by that 
powerful group of muscles jiist alluded to which arise 
from the, infernal condyle; Extension — by a con- 
siderably less powerful group of muscles at the 
back of the forenrm ichich aHae from the external 
condyle, and in neither case can the individual 
members of the group be at all clearly dilferentiated 
without dissection. Adduction — or movement of the 
hand towards the nlna in the extended position of 
the wrist — is more free than abduction, because the 
styloid process of the ulna is less prominent than 
the similar process of the radius. Powerful radial 
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abduction ie largely brought about by those tendons 
which bound the " anatomist's snuff-box " {p. 101), 
which therefore is best demonstrated in this action. 

Coming now to the movements in the joints of 
the hand, it is to be noted that flexion, together 
with opposition into the palm, of the thumb makes 
prominent the muscular form of the thenar eminence 
or ball of the thumb. Extension or straightening, 
together with radial abduction of the thumb, brings 
into play, and so makes obvious, three tendons chiefly 
concerned in the production of the " snuff-box," and 
on a spare wrist each of these is easily identified. 
The extensor oaai metacarpi pollicis, as its name 
implies, runs to the base of the metacarpal bone, 
and can be traced by the finger. The extensor primi 
intemodii pollicis is seen to extend over the w^hole 
length of the metacarpal bone to its insertion into 
the base of the first phalanx. The extensor secundi 
internodii pollicis, which forms the inner limit of 
" the snuff-box," can similarly he seen and felt as it 
extends along the dorsum of the metacarpal bone 
and the first phalanx to its insertion into the base 
of the second phalanx. 

Before leaving the thumb we must notice that 
circumduction, or making its extended bones describe 
a cone with the apex at the wrist, is very free, and 
that the freedom of this movement at the carpo- 
metacarpal joint results in the capacity to approxi- 
mate the flexor surface of the tip to the flexor 
surface of any part of the four fingers. This ap- 
proximation of fiexor to flexor surface is called 
opposition. Its great development is a characteristic 
of the human thumb, and is obviously of the greatest 
possible use in all prehensile movements of accuracy. 
There is no corresponding movement in the great 
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toe, or in any of the other digits in the hand 
or foot. 

In the fingers flexion and extension are practi- 
cally the only movements permitted, though at the 
metararpo-phalangeal joints, which are at the junc- 
tion of the fingers and the palm, a certain amount 
of adduction and abduction movement is possible, 
which facilitates greatly the widening of the span 
in such actions as piano-playing. This adduction and 
abduction of the fingers is chiefly brought about 
by the short muscles called the interossei, a curious 
group of muscles, too deep to be visible without 
dissection, which account to a large extent for 
the filling up of the gaps between the bones, 
making the hand roundly moulded when they are 
well developed, and skeleton-like when they and 
the superficial tissues are wasted in disease or old 
age. If the tip of the thumb is forcibly ap- 
proximated to the tip of the forefinger, the first 
of this series of interossei forms a hard muscular 
prominence between the first and second metacarpal 
bones. It is known as the " abductor indicis," and, 
like the thenar and hypothenar muscular eminences, 
it is especially w^ell marked in such people as masseurs, 
who have to cultivate strong development of the 
muscles which move the digits. 

Enough has now been said to exemplify the 
truth of the remark with which this chapter 
opened, to the eifect that in the upper limb the 
bones and joints have become m.odified upon a 
plan calculated to attain wide range of move- 
ment, with great delicacy and precision, rather 
than extreme strength. For the latter character- 
istic "we shall have to look to the bones and joints 
of the lower extremity. 
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CHAPTER VH 

MOVEMENTS OF THE JOINTS OF THE LOWER 
EXTREMITY 

The mechanism of the three large joints of the lower 
limb ia chiefly subservient to the maintenance of the 
erect posture and to the act of progression. 

l^e Hip, which is the articulation between the 
pelvis and the femur, is the only joint of the lower 
limb which permits free movement in any and every 
direction ; and it is a very perfect example of that 
type of joint which ia known as a " ball and socket," 
the globe-shaped head of the thigh fitting into the 
cup-shaped hollow of the acetabuliun, and being 
kept in position by the accurate fitting of the two 
articular surfaces, aided by pow^erful ligaments and 
muscles. 

The movements permitted by the hip- joint, the 
subject starting from the position of " attention," 
are; — 

1. Flexion, when the thigh is raised and knee 
brought forward. 

2. Extension, when foot is placed again on the 
ground. 

3. Abduction, when the thigh is raised outwards 
from the middle line. 

4. Adduction, when it is drawn inwards towaixls 
the middle line. 

5. External rotation, which occurs round a ver- 
tical axis when the toe ia turned out. 
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6. Intei-nal rotation, when the toe is turned 
inwards. 

7. CircumductioTi, by a combination of all these 
movements, inwarda or outwards, may be performed ; 
i.e. the parts of the lower limb which are further 
away from the hip-joint move round a lai^er circle 
than do the parts nearer the hip-joint. 

1. The important fiexor of the joint ia the ilio-psoas, 
a large muscle which does not form a definite ridge, 
and which is invisible except on dissection. Other 
flexors are the sartoriv^ and the rectus fetnoris, 
which can be seen when in strong action. 

2. The important extensor of the hip is the gluteus 
maximtis, which, when it is in action, forms a very 
well-marked prominence upon the buttock. The 
general direction of its fibres is from the middle line 
downwards and outwards. The hamstring muscles 
also extend the joint, and may stand out when in 
action. 

3. The abductors, with the exception of the gluteus 
medius and minimus, cannot be observed, for they 
lie under cover of the gluteus maximus. The gluteus 
medius is a fan-shaped muscle, part of which is sub- 
cutaneous on the buttock between the front half of 
the crest of the ilium and the antero-superior border 
of the gluteus maximus, which overlies and hides the 
rest of the medius. 

4. The adductoi'8 of the joint are the three adductor 
muscles on the inner side of the thigh. 

5. The external rotatois are the same as the 
adductors of the joint for the most part. 

6. The only muscles which rotate the hip inwardly 
are the front part of the gluteus jnediua and the 
tensor fasciiB femoria. The student must remember 
that in the recumbent position the lower limb rotates 
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itself outwards, as it were, owing to its own weight, 
unless the internal rotators are kept in action. The 
lower limb of a corpse, therefore, assumes the posi- 
tion of external rotation, unless prevented by some 
force greater than its own weight. 

The Knee. — Although the movements of this 
joint are really very complicated, only two — flexion 
and extension — are of importance to the artist. 
Extension is brought about by the large mass of 
the quadriceps muscle, flexion by the hamstring 
muscles. It has already been pointed out that the 
hamstrings act as extensors of the hips; similarly, 
the rectus femoris, which flexes the hip, assists in 
extending the knee. 

The movements at the ankle-joint are flexion, when 
the toes are depressed, and extension when they are 
raised. These definitions are gathered from mor- 
phological anatomy, and the nomenclature presents 
difiSculty to some students, w^hich may be obviated 
by speaking of plantar-flexion and dorsal-extension. 

Flexion, or dropping of the foot, is brought about 
by the muscles attached to the tendo AchilUs, and 
so to the OS caleis ; extension, by the muscles on the 
front of the leg. It is frequently said that there is 
some lateral movement permitted in the ankle w^hen 
flexed. This is very doubtful. 

The movements of the toes are flexion and 
extension, and each muscle which effects one of these 
movements proclaims the fact in its name. 

Internal and external rotation of the foot are 
also allowed at a transverse joint between the os 
caleis and astragalus behind, and the cuboid and 
scaphoid in front. The rotation takes place around 
a nearly horizontal axis, directed mainly forwards but 
slightly downwards. 

156 



sdbyGoOgle 



JOINTS OF THE LOWER EXTREMITY 

Outward rotation at thie joint, when the sole looks 
a little outwards, is brought about by the peroneal 
muscles. Rotation inwards, which is a rather freer 
movement, ie due to the action of the tibiales, anticus 
and posticus, muscles. 

The joints between the other small bones of the 
foot possess a limited degree of movement, but are 
more important in tliat they largely diminish shocks 
to the feet; thus a "jar" loses much of its force 
before being transmitted to the leg, thigh, and trunk. 
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CHAPTER VIU 

THE TRUNK 

The trunk, as understood by the artist, differs some- 
what in ita extent from that described by the 
scientific anatomist. 

It will he coneidered here to include the back, 
chest, abdomen, and their immediately adjacent parts. 
The shoulders have been described to some extent 
(p. 73), but they will be mentioned again now with 
the trunk. A description of the neck will be found 
on p. 180. 

The back of the tmnk (Figs. 19, 20, 62) consists 
really of two parts — the back of the thorax, and the 
loins, or back of the abdomen. The distinction be- 
tween these two regions is not so obvious behind 
as it is in front, where the chest is marked off from 
the abdomen by the margin of the ribs ; and as these 
are covered behind by exceedingly thick and strong 
muscular and ligamentous structures, the last rib is 
usually completely hidden from sight, and in most 
subjects is only palpable with difficulty. 

The dorsal vertehnx are those which carry the 
thorax, while the lumbar vertebrcE support the loins. 

The spine, when seen in profile, has been explained 
in a previous section to be convex backwards in 
the dorsal region, concave in the lumbar ; and these 
curves contribute much to the elasticity, and there- 
fore to the strength, of the back. There is no 
visible line of demarcation between these two curves 
or regions. 
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A prominent feature of the back is the deep furrow 
which extends in the middle line for nearly its 



whole length (see Plates). The depth of this furrow is 

caused by the lai^e mass of the erector spinse muscle 
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which projects on each side of it, and gradually in- 
creases in width but diminishes in prominence as it in 
traced upwards. At the upper part of tlie buttocks 



the furrow gives pla«e to a slightly depressed flat area, 
to which again there succeeds the deep and narrow 
furrow which separates the two buttocks and passes 
forwards into the perineum. 
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The furrow is deepest below the middle of the 
back. If the distance from the lowest part of the 
back of the neck — i.e. at the level of the Beventh 
cervical vertebra, or vertebra protninens — be measured 
to the termination of the furrow between the but- 
tocks and divided into fifths, it will be found that 
the deepest part of the furrow lies in the third and 
fourth fifths, counting from above. 

This increased depth of the furrow is due to two 
causes : first, to the concavity of the vertebral column, 
which in this region is directed backwards ; secondly, 
to the great height of the sides of the furrow. The 
sides are formed by the powerful and prominent 
mass of muscle lying on each side of the middle line, 
known as the erector s-pincB, a name which sufficiently 
explains its action. In the dorsal region the back- 
ward projection of the ribs makes the erector spiuse 
prominent, and bo accentuates the furrow^. 

At the bottom of this median furrow all the pro- 
jecting spines of the dorsal and lumbar vertebrse 
can either be felt or seen. 

The first dorsal vertebra lies immediately below 
the vertebra prominens (the seventh cervical), and 
its spine is the most prominent of any. All the 
spines can be seen more clearly when the back is 
bent and the distance between each one is thus 
slightly increased. It can then be noticed that the 
dorsal spines are single processes, unlike those of 
the cervical region, which are double. Frequently, 
especially in w^asted subjects, circles of superficial 
veins may be seen around the spines. 

When the back is straightened it is not unusual 
or abnormal for a slight side-to-side curve to be 
demonstrable in the dorsal region, the convexity of 
which is, except in left-handed subjects, directed to 
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the right. This curve is the result of the greater 
development of the muscles of the right aide, in 
association with the freer and stronger movements 
of the right upper extremity in connection with 
right-handedness. 

In left-handed persona the curve is found in the 
opposite direction. Since the normal slight curve is 
produced by muscular over-development, it naturally 
is the rule for it to be more pronounced in men than 
women, but its exi^geration owing to weakness or 
disease is more common in women. 

The art student will do well to remember that 
such a lateral curve may develop as a result of tilting 
of the pelvis, e.g. when the subject is standing on one 
leg. It may also be pointed out that any lateral 
curve in the dorsal spine miist present also some 
prominence of the shoulder-blade on the convex side- 
It is important to notice that although the pos- 
terior convexity of the dorsal region of the ba«k 
is much increased when the body is bent forwards, 
it never entirely disappears, even in the most erect 
Guardsman. Any apparent diminution of the curve 
as the erect position is assumed is due to an increase 
in the lumbar concavity backwards and to hyper- 
extension of the hip-joint. 

Note also that although the lumbar vertebrse 
number only five to the dorsal vertebra twelve, 
the former are so much larger individually that the 
lumbar portion measures nearly two-fifths of the 
total length of the back, and the dorsal portion only 
the remaining three-fifths. 

The erector spinse muscle, which forms a thick 

mass below, where it is attached to the iliac crest, 

breaks up above into numei-ous smaller portions 

which go to the vertehrBe and ribs. Marked pro- 
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jeetions on ea<;h side of the middle line are formed 
by two comparatively thin sheets of muscle which 
lie Buperficiul to the erector spinse, passing from the 
trunk to the upper limb. The lower of the two is 
the lalissintwi dorsi ; the one lying above is the 
trapezius (Fig. 62). The trapezius forma also a con- 
spicuous landmark in the neck, which will be de- 
scribed in a later section. The louver tw^o-thirds of 
the trapezius belong to the thorax, and this portion 
passes from the dorsal region of the spinal column, 
where it is attached to the spines of all the dorsal 
vertebra. The cervical and dorsal parts of this 
triangular sheet of muscle convei^ upon, and are 
attached to, the concavity of the horseshoe of bone 
which is formed by the clavicle and the spine of the 
scapula (Figs. 21, 23). 

The lower fibres of the trapezius are more vertical 
than t)iose in the middle of the triangular sheet 
of muscle. They form a straight edge, passing 
from the spine of the lowest dorsal vertebra to the 
root of the spine of the scapula, which is on a level 
with the third dorsal vertebra. 

In the middle line of the back the origins of the 
two trapezius muscles are separated only by the line 
of spinous processes, so that the two triangles form 
together a diamond-shaped sheet under the skin, 
which from its position, size, and shape has been 
likened to a collapsed monk's hood ; hence the alter- 
native name of the " musculus cucuUaris." 

The latiasimus dorsi (Fig, 62, p. 159) is a muscle of 
great importance, and has a large share in pulling 
the body after the arm as in the act of climbing. 
It has three visible edges when in action — inner, 
upper, and outer. By the inner border it arises 
from the spine opposite the lumbar and the lower 
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six doreal vertebrsB. The upper border emerges 
from under cover of the trapezius in such a direc- 
tion that it is curved with ita concavity upwards. 
The lower border pasees upwards and outwards from 
the back part of the crest of the ilium, and the two 
latter borders convei^e upon one another so that the 
muBcle eventually forms a comparatively narrow 
thick band, the upper part of which overlaps the 
lower angle of the shoulder-blade. It then winds 
in a spiral manner round a thick muscle, only to 
be identified in muscular subjects, the teres major, 
and with it forms the thick and rounded posterior 
fold of the axilla or armpit (Fig. 24). 

Between the outer or lowest borders of the trape- 
zius, the upper border of the latissimi dorsi, and the 
inner border of the scapula, a triangular interval 
is formed which lies over a portion of the space 
betw^een the sixth and seventh ribs. The floor of 
this triangle is formed by a flat muscle called the 
rhomhoideua majm- (Pig. 62). 

External to the inner border of the scapula, and 
below its spine, two thick muscles with a dividing 
groove may be seen in muscular subjects, passing 
under the posterior border of the deltoid muscle. 
The upper one is the infra-spinatvs, and the lower the 
Urea jnajor. The teres major conceals the scapular 
head of the triceps from view. 

Just as in connection with the upper border of the 
latissimus dors! a triangular interval is displayed 
between it and the muscle which lies above and 
internal to it, viz. the trapezius, so frequently there 
is to be observed another but much smaller triangular 
space between it and the muscle lying below and 
external to it on the abdominal side, which is 
the external oblique. The edges of this triangle, 
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only demonstrable on dissection, are bordered by 
the latissimus dorsi internally, the external oblique 
externally, and by the creat of the ilium below. The 
triangle is floored by the internal oblique. 

The external oblique muscle forms a distinct promi- 
nence upon the lateral part of the small of the back, 
which is concealed, however, by the latiesimua dorsi 
in its upper part. In a very muscular subject the 
origin of the external oblique from the lowest ribs 
may appear in digitations, one arising from each rib. 
All these muscles of the back produce hardly any 
prominence in persons who are well covered with fat, 
as, being flat sheets, their outlines may be completely 
obscured by the more superflcial coverings. 

Only in a very emaciated subject can the riba be 
seen on the back, and there is difficulty even in 
feeling them clearly enough to c^unt them. Their 
convexity makes the erector spinse prominent on 
each side of the furrow in the middle line. 

Frequently, in persons who are well covered with 
fat, the only obvious landmark in the general con- 
vexity of the back is the median furrow. In such 
cases the hack forms a gentle uninterrupted cur\-e 
on each side of the furrow. 

In muscular subjects a further groove may be 
noticed, which is directed round the side of the body 
from the lower part of the lumbar spinal furrow. 
The groove separates the loins and abdomen above 
from the buttocks below, and is replaced in thin 
persons by a slightly sinuous ridge. In fat persons 
neither groove nor ridge can be detected. The ridge 
is due to the presence of the ct-eat of the ilium, which 
is the expanded wing of the pelvis ; the groove, when 
present, arises from the massing of muscles above 
and belo^v it. 
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Anteriorly the groove is traceable into the deep 
cruro-serotal fold, and as it runs forwards it lies 
a little below Poupart'a ligament. Note that the 
groove is somewhat -curved, and more horizontal 
than Poupart's ligament. 



In either case, w^hether ridge or groove, it may 
be traced posteriorly by the fingers into a slight 
elevation on the innominate bone, known as the 
posterior mtperioi- npine of the ilium (Fig. 62, p. 158), 
which in nearly all cases lies at the bottom of a 
dimple or depression in the skin. The situation of 
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the dimple is an inch and a half from the middle 
line, and a little above the prominence formed by 
the spine of the fourth sacral vertebra, which is the 
laet spine of the verte- 
bral column to be seen 
or felt. 

When the crest of 
the ilium is traced for- 
wards from this dimple 
round the side of the 
body, it is found to be- 
come thickened into h 
tubercle "which marks 
the highest part of the 
crest. Some two or 
three inches farther 
forward the crest ter- 
minates a little below 
its highest level in the 
large and conspicuous 
bony prominence of the 
anterior superior spine of 
the ilium (Figs. 8, 9, 44). 
Laterally, between 
the last rib and the 
crest of the ilium, the 
ilio-costnl apace is un- 
supported by bone. The 
height of this space 
varies much, according 
to the stature of the subject, but perhaps two or 
three inches is the average measurement from the 
tip of the rib to that portion of the crest of the ilium 
which lies immediately belo^w it. Here lies the 
narrowest part of the body, the true waist (Fig. 103). 
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The chief superficial landmarks of the back have 
now been mentioned, and attention must next be 
directed to the side of the body (Fig. 65). 

In order that as many points as possible may be 
studied, it is better for the student to raise the arm 
of the subject from the 
side. It will be ob- 
served that the armpit 
lies at the highest level 
of the side of the trunk. 
The skin is here covered 
with numerous coarse 
hairs, and is often 
moist, owing to the 
secretion of perspira- 
tion (Fig. 66). 

But the armpit is not 
only the highest part 
of the side of the trunk, 
it is also the narrowest. 
This is because it is en- 
croached upon by two 
large muscular masses, 
viz. the pector ales form- 
ing the anterior "fold 
of the axilla," the latis- 
simus dorsi and teres 
major forming the 
" posterior fold." The 

side gradually increases in breadth below the armpit 
as the ribs w^hich support it become longer, and as 
these muscular folds of the axilla diverge forwards 
and backwards. 

Most of the ribs can easily be felt on the side of 
the chest even in the fattest, and they lie at the 
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bottom of furrows between well-marked digitations 
of certain muscles. Although there are twelve ribs, 
only those betw^een the fourth and the tenth (and 
exceptionally the eleventh) can be seen on the side. 
The upper three lie so deeply covered by muscles and 
bones that they cannot be seen ; the twelfth is not 
long enough to reach the side. The muscles which 
produce the inter-digitating prominences on the side 
are the set^atus magnus above, and the exterruU 
oblique of the abdomen below. 

There is a distinct decrease in the brefidth of the 
side below the level of the tenth rib, except in 
prominent abdomens. 

The groove or ridge which separates the side 
of the body from the region of the hip has 
been described on p, 164. In front of this ridge 
the lower part of the abdomen is rather more 
prominent than the portion which lies above it ; 
below and behind the prominence of the buttocks 
is obvious. 

The Front of the Tmnk (Figs. 63 and 64).— 
The lateral parts of the front view of the body pass 
insensibly into the side view which has just been de- 
scribed. Above, however, the bony ridge produced 
by the horizontally lying clavicle clearly marks off the 
trunk from the neck, and bolow, the front of the body 
is very obviously demarcated from the thighs and the 
pubic region by three surface markings from without 
inwards, viz. : — 

1. The crest of the ilium, which terminates in front 
in the anterior aupenor spine, 

2. Ponparfa ligament, underlying the slight groove 
of the fold of the groin, which is more horizontal 
in the female than in the male, and relatively more 
pronounced when the abdomen is protuberant, 
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pasBing downwards and inwards from the anterior 
superior spine. 

3. The spine of the pubes. This bony prominence 
can be felt, but cannot be seen, one and a quarter 
inches from the middle line w^hich here is formed by 
the symphysis of the pubic bones. Poupart's liga- 
ment is a very important structure, for to it many 
muscles are attached. 

Between the clavicles above and Poupart's ligament 
below, the front of the body (even in fat persons) 
is obviously divided into two parts by the margin of 
the thorax. The chest or thorax is the part of the 
body which is surrounded on all sides by a bony frame- 
work ; the abdomen or belly lies below it, and is sur- 
rounded for the most part by soft structures only. 

The clavicles form well-defined ridges which ap- 
proach closely to each other in the middle line, but 
without meeting. Between the prominent inner 
ends of the clavicles there is a deep depression, 
which, as it lies above the breast-bone, is called the 
supra-sternal fossa. It is very deep and conspicuous, 
the two tendinous heads of the stemo-mastoid 
muscles converging as they bound it laterally. In 
its depth the main vessels of the neck and limb 
diverge from each other, occasionally allowing pulsa- 
tion to be observed in the fossa. The windpipe also 
lies very deeply at the bottom of the hollow, and 
here, or a little higher, it is opened in the frequent 
operation of tracheotomy (Fig, 68). 

Below the supra-sternal fossa is the atemutn. Its 
borders, wfai<:h are separated by a space of, roughly, 
two inches, are Overlaid by the long margin of origin, 
in muscular subjects somew^hat knotted, of a large 
fan-shaped muscle passing to the arm, and called 
the pectoralis major (Pig. 64, p. 165). This origin 
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extends from thn clavicle to the seventh rib, and is 
a little arched, presenting a convexity towards the 
middle line, and leaving rather more of the anterior 
surface of the sternum exposed in its upper and 
lower than in the intermediate parts. 

Indeed, in muscular subjects the area left between 
the prominent muscles of the two sides may amount 
to little more than a deep median groove at the level 
of the second and third ribs, though more expanded 
above and below. 

When a skeleton is examined in profile it is seen 
that the sternum does not lie in a purely vertical 
plane. It not only slopes decidedly forwards, as it is 
traced downwards, but it is also bent so as to present 
a curved siirface, or rather two surfaces, inclined at 
an angle to each other. This " atemal angle " is the 
most prominent part of the bone ; it is situated at 
the level of the second rib, two inches below^ the 
supra-sternal fossa, and is continued on each side 
into the ridge produced by the second rib, the most 
easily identified of all the ribs, and therefore the one 
from which any enumeration of the ribs should be 
made. The first rib lies deeply beneath the clavicle in 
such a way that it can neither be seen nor easily felt. 

Above this projecting sternal angle lies the ex- 
panded part of the median groove, already described 
as separating the two pectoral muscles, and sup- 
ported by the upper portion of the sternum or 
tnan ubi-ium. 

The second part of the sternum which lies below 
the angle is called the gladiolus; it is more than 
twice as long as the part above it. It extends down- 
wards, with a distinct inclination forwards, until it 
reaches the level of the seventh costal cartilage. At 
this level the bone is somewhat expanded. 
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Below this second part of the sternum, in what ie 
popularly known as the " pit of the stomach," called 
by anatomists the infra-sternal fosaa, is the some- 
what recurved ensifoi'Tn cartilage, w^hich forma the 
lower end of the sternum. Its point may occasion- 
ally be distinctly projected forwards; it ie always 
much narrower than the rest of the sternum. 

Below the infra-sternal fossa a groove occupies the 
centre of the body, fading away as it approaches 
the pubic bone. It lies between the two wide strap- 
like muscles, the recti abdominis. The linea alba, a 
strong fibrous band, supports the groove, which is 
broken in its line by the umbilicus, or navel, the 
pitted scar of the vascular cord which connected 
the mother and the foetus in ufero. 

This scar lies a little below the centre of a line 
drawn from the infra-sternal fossa to the symphysis 
pubis, or junction of the two pubic hones. It is a 
cii-cular, and usually depressed, area, "with the sur- 
rounding skin raised and wrinkled, and it lies oppo- 
site the disc betw^een the third and fourth lumbar 
vertebrae. Some hair may bo found in the course 
of the middle line, even quite high up ; this fact 
will be referred to later. 

Three muscles should next be studied on each 
side of the middle line, viz. the pectorah'a major, 
serratita magnus, and t-ectua abdominis (Figs. 63 
and 64, pp. 159, 165, and Plate<<). 

The pectoralia major is lai^e and fan - shaped, 
converging from a wide origin from the inner 
half of each clavicle and from the margin of the 
sternum (Fig. 64), which it frequently obscures, to ' 
its narrow insertion into the upper part of the arm. 
The clavicular and sternal parts are separated by a 
groove which is nearly as distinct as that which 
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separates the adjacent borders of the deltoid and 
pectoralis major (Fig. 64). Sometimes the groove is 
not easy to identify, but even then the clavicular 
part of the muscle may be distinguished from the 
sternal. If the subject be instructed to lift the out- 
stretched arm against some resistance, the clavicular 
portion will be noticed to stand out. If, on the con- 
trary, he be instructed to depress the outstretched 
arm against resistance, the lower or sternal part will 
be put into action, and will become prominent. 

There is a groove between the upper margin of the 
pectoralis major and the deltoid. The inner end of 
this groove opens out just below the clavicle into 
a depreasion known as the infra-clavicular fossa 
(Fig. 61, p. 165). Immediately below and external to 
the lower margin of the pectoralis major may be ob- 
served the lower digitations of the aerratus mofftius 
and the upper digitations of the external obliqiie 
muscle. The serratus magnus pulls the scapula 
forwards, and is thus used in stretching out the 
ami, as in shaking hands. 

The rectvs abdominis is the flat muscle lying upon 
each side of the middle line of the abdomen, and its 
effect upon the surface form of the abdomen is great. 
Even in fat persons it forms a definite ric^e when 
in action. Its upper limit stretches us high as the 
fifth rib, close to the sternum, and here the muscle 
is somewhat narrower. Tracing it down, as it 
reaches the sixth and seventh ribs it widens, and 
continues of the same breadth until a point is 
reached a little below the umbilicus, whence it 
rapidly tapers to its lower end, which is quite 
narrow, on the front of the pubic bone. The 
narrowing of the lower part of the muscle is brought 
about by the incurving of its outer edge. 
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There are three or four horizontal lines, or rather 
grooves, dividing it into several parts or segments. 
The grooves lie in very constant positions — (fne at 
the level of the umbilicus, one at the level of the 
eosiform cartilage, and another midway between 
these points. Sometimes also a groove may be seen 
dividing the portion of muscle which lies below the 
navel into two nearly equal parts. 

In the muscular subject, therefore, the rectus abdo- 
minis forms a very striking object. The inner edge 
is not so prominent as the outer border, which is 
known as the Knea semi-lunaria, owing to the marked 
curving towards the middle line, below the umbilicus, 
already noted. There is an incliuation on the part 
of some artists to make the rectus a little too 
broad, and to accentuate rather much the promi- 
nence of its individual segments, and it is not very 
rare to see too many segments of this muscle and of 
the serratus magnuB depicted, especially in sculpture. 

The rectus acts by drawing the chest and pelvis 
together, and in forcible bending forwards of the 
body its shape and actions may be demonstrated. 
It has other important functions ; it helps to keep the 
viscera in position, and, like the pectoralis major and 
the serratus magnus, it is an accessory muscle of 
respiration. The linea alba is sometimes stretched 
to such a degree, especially in fat women, that the 
two recti become widely separated. 

The vertical height of the chest wall is greater 
behind than in front ; the abdominal w^all, on the con- 
trary, is more extensive in front than at the sides and 
back. The chest contains the heart and lungs, and 
other important structures, protected by the dorsal 
vertebrse, ribs, and sternum. The abdomen contains 
the alimentary canal and its great glands the liver and 
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punereas, the urinary and the genital viscera (with 
the exception oE the testicle and a part of its duct, 
which are contained in the scrotum), but thoy have 
no bony protection in front and at the sides. Both 
cavities also contain many lat^e blood-vessels and 
nerves. 

These two great cavities of the body are well 
adapted for their several purposes. 

Respiration chiefly depends upon the action of the 
diaphragm, the thin dome -shaped muscular sheet 
intervening, inside the body, between the chest and 
abdomen. This muscle cannot be seen without deep 
dissection, but it produces such an effect upon the 
general shape of the chest and abdomen that it 
must be mentioned here. A series of little muscles 
essential to the full action of respiration must 
also be described, viz. the intercostals, which line and 
pass betw^een the adjacent ribs. 

When the diaphragm contracts, its dome becomes 
flatter and leas rounded, with the result that the 
capacity of the chest, whose floor it forms, is increased 
and air rushes in through the windpipe to fill the 
cavity. The abdominal viscera are at the same time 
pushed downwards, thus producing a bulging of 
the abdomen. This type of respiration, " the abdo- 
minal type," occurs in both sexes, but is especially 
deep in men. 

The little intercostal muscles raise and evert the 
ribs, and again the chest capacity is increased and air 
inspired. This "costal type" of breathing is more 
marked in women. 

We have seen that the costal margin indicates 

the boundary line between chest and abdomen, and 

forms an obvious lEindmark on the front surface of 

the body, and that only the seven upper ribs arti- 
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culate with the sternum by means of their car- 
tilaf^inous ends. The eighth, ninth, and tenth ribs 
articulate with the cartilage which lies immediately 
above each of them. 

The costal margin may be traced, either by sight 
or by palpation, from the sternum to the vertebral 
column. Near the middle line of the stei*num the 
seventh costal cartilage passes down^vards and out- 
wards from the expanded part of that bone which lies 
just above the infra-sternal fossa. This part of the 
costal margin is a little curved, so as to present a con- 
vexity pointing inwards and downwards. Below this 
the margin is directed outwards and downwards 
along a line which has a slight concavity open in- 
ward and downward ; this part of the costal margin 
corresponds to the eighth, ninth, and tenth costal 
cartilages. If a vertical line be dropped from the 
middle point of the clavicle, it passes through the 
junction of the eighth and ninth costal cartilages. 

The tenth cartilage is the lowest part of the costal 
mat^in, and lies at the side of the body. From it 
the costal edge passes upwards and backwards along 
the eleventh and twelfth ribs to the last dorsal 
vertebra. 

The last two ribs can only be felt with difficulty, 
and are very rarely visible through the skin. They 
are called " floating ribs," because they do not join 
up by their tips witii the cartilage of the rib above. 

The greatest transverse diameter of the thorax lies 
between the seventh, eighth, and ninth ribs. 

The tenth, eleventh, and twelfth ribs are sepa- 
rated by rather narrow^er intei'costal spaces than 
the others. 

Owing to the obliquity of the first rib, the upper 

aperture of the barrel-like thorax, or chest cavity, 
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slopes from the sternum upwards and backwards, 
the supra-sternal fossa lying opposite the cartila- 
ginous disc between the second and third dorsal 
vertebrsB, some two inches lower than the first dorsal, 
which bounds the aperture behind. 

Although the ribs are the support of the thoracic 
or chest wall, it is clear that the greater breadth of 
the upper part of the trunk cannot be due to them; 
for the first rib is quite short, and the length of the 
ribs increases from above downwards till the seventh 
is reached. The greater width at the top of the 
trunk is, in fact, entirety the result of the length of 
the clavicle. 

The function and formation of the chest having 
now been briefly explained, the student's attention 
should be turned to the position of the nipples. They 
lie one on each side of the middle line. In the male 
they are little pigmented nodules, surrounded by a 
pinkish area, and raised upon a somewhat elevated 
base from the general surface of the chest. They lie 
in the fourth intercostal space, four inches from the 
middle line. 

Very different is the appearance of this part in 
the female. In the adults of this sex the nipple is 
much larger, and sui-mounts a large prominent mass 
known as the breast, w^hich contains the milk-secret- 
ing "mammary" gland, embedded in a layer of fat 
which varies enormously in different individuals. 

The female nipple has a less uniform position on 
the front of the chest, as the breast is very often 
pendulous, and so the nipple may hang considerably 
below the fourth intercostal space. 

The fat which is present around the breast is 

responsible for the gentle curves of this part. 

Each breast lies upon the pectoralis major and the 
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serratus magnus, two-thirds upon the former and 
une-third upon the latter muscle. 

The nipple is light brown in colour in the virgin, 
in whom it is surrounded by a pink areola. The 
nipple becomes browner and the areola more pig- 
mented in the pregnant woman, and these tints 
remain in the matron. 

The saucer-shaped mammary gland extends from 
the level of the second as far as the sixth rib, and 
from the margin of the sternum to the anterior 
fold of the axilla. These limits are the boundaries 
of the actual mammary gland when fully developed, 
but in the young it is less extensive, and in the old 
it is usual for it to become much smaller, though in 
both the young and the old there may be such a de- 
velopment of fat as to make the breast appear lai^e. 

Blue lines, which mark the presence of veins, may 
be seen on the surface of the fully developed breast, 
and these become much larger during pregnancy and 
lactation. 

Notice that the shape of the breast varies not only 
with its consistence, but with the position of the 
trunk, and even with the position of the arm. 

Notice also that while the nipple is in the middle 
of the breast, the contour of the upper half of the 
organ is less convex than the lower half, which makes 
with the chest wall a well-marked thwaco-mammary 
fold (Plates X., XVIII., XXIII., XXXI.). 

The abdomen is usually, even in muscular men, 
rather more prominent in its lower than in its upper 
part. In women who have borne children a change 
is demonstrable in the skin throughout the lower part 
of the abdomen. Numerous pink, silvery lines are 
seen. In the old the lines become distinctly brown 
and pigmented, and are known as " linew atrophicce" 
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The abdomen is apt to increase in size with ad- 
vancing age, especially in elderly and sedentary men. 
This is the consequence of a great increase of fat, 
which causes the protuberant abdomen to bang 
downwards over the upper part of the thighs. 

Three layers of muscle-sheets support the abdomen, 
viz. the ej-teimal and internal obliqtie, and the trans- 
reiHolis. They are so arranged that their fibren 
cross each other, thereby adding very greatly to 
the strength of the abdominal wall. 

The external oblique muscle is a flat sheet on 
the side of the abdomen. The anterior limit of its 
muscular portion is prominent along a curved line 
slightly convex towards the middle of the body, and 
nearer to the middle at the level of the costal margin, 
than below, where again it is very obvious just above 
and in front of the anterior superior spine of the 
ilium. Therefore itsaponeurosis or spread-out tendon 
is broader below than above (Plate XVI.). 

Just above the two pubic bones, the lower limit 
of the abdominal wall contains a pad of fat, which is 
covered with hair and marked off from the abdominal 
wall just above by a well-marked furrow in the skin, 
not quite transverse, but concave upwards. In the 
fat subject a similarly disposed furrow crosses at the 
umbilicuH (Plate X.), 

The hair upon the front of the trunk varies much 
in amount. The pubic hair extends up the middle 
line towards the umbilicus. 
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CHAPTER IX 

THE HEAD AND NECK 

I:? the previous sections the trunk and extremities 
have been considered. The student must now devote 
his attention to the most difficult, and yet in many 
ways the most interesting, part of anatomy, viz. the 
head and neck. It will be convenient to take the 
neck first. 

Close attention, assisted by repeated observation, 
is absolutely necessary, as it is by the narrowest 
scrutiny only that certain details can be understood. 

For example, one frequently hears some such ex- 
pression as "a beautiful light in the eye." But the 
explanation of such an expression is beset with great 
difficulties. In the first place, the light is not in the 
eye at all, but is reflected from it. Sei^ondly, the 
manner of the reflection of the light depends to a lai^e 
extent upon the curvature of the reflecting surface 
of the eyeball itself and of the surrounding lids and 
prominences. Thirdly, not only the surface of the 
eyeball, made up of the transparent cornea and the 
opaque white sclerotic, but also its internal parts, 
and in particular the iris, reflect and modify the light 
which falls upon it. And again, the expression, de- 
pendent upon the movements of the facial muscles 
surrounding the organ, is a very important factor in 
modifying " the light of the eye." 

In expression one part of the face seldom acts 

alone; almost always there is a correlated action 
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of other sets of facial muscles. The student has to 
study and to team how to indicate the associated 
actions involved in such expressions, e.g. of the eye 
and mouth ; and further, he must also learn to 
correlate the expression of the face generally with 
the movements of the limbs and trunk ; to learn, 
in other words, to combine expreaaiim, with appro- 
priate gesture. 



Fig. GT.—lAtanameworNflGk. KaaalTa trapeiliu. 

mie Neck is the narrow part of the body between 
the head and the tiunk. It supports the head upon 
the trunk, and it is based upon the two shoulders, 
and so connected with the upper limbs. The shape 
of the neck varies much tn different individuals : it 
may be long or short ; it may show well-marked 
muscular prominences, especially in males ; it may 
be gently rounded, especially in the female, owing to 
the presence of a normal quantity of healthy fat 
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and the absence of any great muscular development ; 
or it may present pendulous rolls of unhealthy fat. 

The neck displays perhaps its most striking features 
in front. 

If the student looks at the subject in profile 
(Figs. 67 and 68), he will observe that the upper 
part of the neck in front Ues considerably behind the 
point of the chin. 

As the profile is traced downwards towards the 
front of the chest, it 
is seen to incline a 
little forwards. In 
the natural easy posi- 
tion of the head the 
angle made by the 
lower jaw with the 
front of the neck is 
about ninety degrees, 
but of course it varies 
with changing posi- 
tions. 

When the head is 
bent backwards so 
that the face looks up, the angle is opened out 
(Fig. 77); when, on the contrary, the head is bent 
forwards, the angle is much diminished {Fig. 75). 
A greater range of movement is allowed in a down- 
ward than in an upward direction. 

The angle also depends upon the extent of fulness 
in the submaxillary and submental regions. The 
surface here is gently rounded in youth (Fig. 72), while 
later in life it may be divided into two or even more 
rolls by transverse furrows, giving rise to the popular 
expression " double-chin " (Fig. 69). 

These extra chins are the result of the presence of 
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fat in large quantities, and of the subdivision of the 
fat by folds in the ekin, which are priniarily caused 
by some fibres of the platysma muscle (Fig. 25) cross- 
ing to the other side, and by the movement of the 
head upon the neck ; but tbey are secondarily per- 
petuated by the formation of fascial, or fibrous, bands 
under the skin. 

Note that in the case of a well-marked double chin 



Tig. 69.— FniroTS aron&d HonUi. TUn lips. Donble eUn. 

the intervening furrow is prolonged on to the lower 
part of the side of the face. 

Immediately under cover of the lower jaw, never 
visible, and but very rarely even palpable until the 
head in bent backwards, is the slight median body of 
the hyoid hone. So small is this that it would hardly 
be worth noticing in a study of surface form were it 
not for the fact that from the hyoid many muscles 
pass to the lower jaw and tongue, and to the thyroid 
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cartilage, muscles which assist in the acts of talking, 
mastication, swallowing, etc. (Fig. 73), and become 
prominent during some of these actions. Moreo%'er, 
since the hyoid bone is arched just like the body of 
the lower jaw, and is smaller, and placed just below 
it in the neck, it follows that the muscles which pass 
between these two bones must converge upon the 
smaller bone from the mandible. The general sloping 



Fl«:. TO.— TlM BnrfftM IH.rMng» n«;. n.— Tha SnrfiM KarUiiKi 

npon tlie Keck of tjt Old Hui. upon Ui« Hwk of kd Old Hul 

Iftont view. Side vlsw. 

inwards and backwards of the skin from the lower 
jaw to the upper part of the neck is thus explained ; 
its direction is backwards in the submental region, 
best seen in profile, and downwards and inwards in 
the submaxillary regions, best seen from in front 
{Figs. 70, 71, 72). 

The first prominent landmark which makes itself 

apparent in the profile below the lower jaw is due to 

the largest cartilage of the larynx, as the voice-box 

or upper part of the air-tube is called (Fig. 68). 
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Thia thyroid cartilage consists of two wings or aJcB, 
w^hich lie in a vertical plane, one on each side of the 
middle line. The alse convei^e and are united to 
form a sharp though not straight edge, which is 
palpable in the middle line in front in both sexes, 
though more easily visible, because larger, in the 
male; it iB called the pomum Adami, or "Adam's 
apple." 

The adult male, then, has a prominent thyroid 
cartilage, and a much deeper voice than the female ; 
the student will rightly anticipate that the two facts 
may be associated with each other. 

It is in the upper part of the larynx that the vocal 
cords lie. The vibration of these by air during ex- 
piration produces phonation. Owing to the lai^e 
size of the thyroid cartilage, to which in part they 
are attached, the vocal cords are much longer in 
the male than the female — indeed the proportion is 
3 to 2 — and thus a deeper sound is produced when 
they vibrate. 

There is little or no difference in size between the 
young girl and the boy. In the latter, however, a 
great increase takes place at puberty, and accounts 
for the " breaking " of the voice. 

The alee are flat, and can be easily felt as they 
diverge backwards from the pomum Adami. 

The thyroid cartilage is separated from the hyoid 
bone by a shallow and broad groove which is obli- 
terated by the superficial coverings. The groove is 
supported by the thyro-hyoid membrane and thyro- 
hyoid muscle. 

The Ciicoid cartilage, in shape like a signet-ring, 

lies below the pomum Adami, and can be felt in the 

middle line of the neck. It is broad behind and 

narrow in front. It is partly by the movements of 
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the thyroid upon the cricoid cartilage that altera- 
tions in the pitch of the voice are brought about, 
by causing different states of tension in the vocal 
cords. 

The thyroid and cricoid cartilages are separated 
by a transverse fuiTow, and are connected with each 
other in two ways ; first, by a membrane which is 
continuous with the vocal cords, and which is known 
as the crico-thyroid membrane ; and secondly, by a 
small joint on each side. 

The cricoid cartilage is 
directly continuous below 
with the trachea or wind- 
pipe, which passes down 
behind the supra-sternal 
fossa into the upper part 
of the chest and so to the 
lungs. 

The windpipe may 
generally be felt, but is 
only seen in very thin 
subjects. It would be 
legitimate to indicate it, 
or at least its first ring, as visible through the skin 
in a man suffering from starvation. It consists of 
alternate rings of fibrous tissue and cartilage. The 
more prominent rings are the cartilaginous, which 
are not quite complete, being deficient behind, where 
they are replaced by fibrous tissue. 

The second, third, and fourth rings are obscured 
by the isthmus of the thyroid body (Fig. 72) ; the 
lower rings are not seen, because as the trachea is 
traced downwards towards the chest, it lies much 
more deeply, i.e. further away from the surface, until, 
in a fat adult male, it may be an inch aud a half 
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from the floor of the supra-sternal fossa. This 
increased depth of the trachea from the surface is 
partly due to the fact that the neck, as seen in profile, 
slopes slightly forwards again just above the sternum 
(Fig. 77). 

The larynx and trachea can be seen to move 
upwards during the act of swallowing, and down- 
wards when the action is completed. 

Just above the sternum lies the supra-atemal fossa, 
which has already been alluded to in the description 
of the trunk. Occasionally a small blue vein may be 
seen passing across this fossa in a transverse direc- 
tion ; it connects the lower parts of two veins which 
lie close to the middle line. They are the anterior 
jugular veins, and pass from the region beneath the 
chin to the lower part of the neck. There they diverge- 
outwards on each side, under cover of the stemo- 
mastoid muscle. These veins are only obvious when 
enlarged in cases of asphyxia. 

If the neck of a young female is thrown forcibly 
backwards a distinct bulging will be noticed in ite 
lower part — in a very thin subject the bulging may 
reveal the shape of an H. The swelling, which is 
quite distinct in this position, and often obvious in 
any position, is due to the presence of an important 
structure known as the thyroid gland. This gland 
is very frequently enlarged, giving rise to a "goitre," 
a comparatively common condition amongst the in- 
habitants of some of the Swiss and Tyrolese valleys. 
In England the condition sometimes bears the name 
of " Derbyshire neck." 

There are fashions in appreciation and portrayal 

of beauty, and the neck has in two very different 

periods been the part selected for exaggeration. 

Bossetti and Bume-Jonea often endowed the lower 
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part of the side and back of the neck with extra- 
ordinary muscular development (Fig. 67), while in the 
Renaissance women the thyroid was often depicted 
as verging on a goitre (Fig. 72, p. 185). 

Some of the landmarks hitherto referred to in the 
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Fl«r- 73.-Tlie MnsdM of the Side Mid Front oftlw Hook. 

neck can only be demonstrated with difficulty, and all 
are of little importance when compared with that to 
which the student's attention will now be called. This 
is the most marked muscular feature of the neck, in 
either sex, an oblique ridge formed by the sterna- 
mastoid on each side (Figs. 68, 70, 71, 73, 74). 

This muscle is very thick and strong, and passes 

do^vnwards from the mastoid process of the skull, 
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which IB situated behind the external ear or auricle, 
as well as from a part of the occipital bone continued 
backwards from it (Fig. 73), 

From this origin, where the ridge it forms is 
hardly so pronounced as elsewhere, the muscle passes 
downwards, forwards, and inwards, becoming pro- 
gressively more prominent. It is attached below to 



the inner two inches of the upper surface of the 
collar-bone, and, by an independent tendon, to the 
front of the upper part or manubrium of the 
sternum. ' The clavicular portion is broad, flat, and 
fleshy; the sternal portion round, cord-like, and 
tendinous. The two parts of the muscle become 
separated from each other at only a short distance 
above the clavicle ; in this way a small and variable 
triangular interval is left between them. 
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Although the stemo-mastoid muscle runs ohiiquely 
when the head ie directed forwards, ite poeition is 
very different when the head is turned on one side. 
Then the stemo-mastoid of the side opposite to 
that towards which the face is turned assumes a 
vertical position, and stands out well, because it is 
in action, while the stemo-mastoid of the other side 
becomes more oblique and less prominent, because it 
is not in action. 

Whatever position the head may occupy the 
prominence formed by the stemo-mastoid is always 
obvious, although naturally it is more pronounced 
when the muscle is in forcible action. 

This large and important muscle has a complicated 
action. When the muscles of the two sides act 
together and the thorax is fixed, they bend the head 
forward. But when the head is fixed, they raise 
the chest, and can thus be used as accessory muscles 
of respiration. This happens when there is diificulty 
in breathing, as in a case of asphyxiation, or in 
a man suffering from asthma. 

When one muscle acts alone the face is rotated to 
the opposite side, and the head is depressed on the 
shoulder of the side of the acting muscle. This 
composite movement results in a slight elevation of 
the chin, and a corresponding upward inclination 
of the face. The exercise of rowing displays it in 
vigorous action. 

The stemo-mastoid muscle foi'ms the boundary of 
certain regions of the neck, viz. the slightly hollow 
areas known as the trlai^les of die neck (Figs. 
68, 73). 

There are two chief triangles, anterior and pos- 
terior, so called from their position relative to 
the stemo-mastoid. They are of course bi-lateral, 
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and in the " attention " position of the head are 
symmetrical. 

The antenoT triangles are immediately adjacent to 
each other, the boundary being the anterior middle 



Tig. TS. —Held and Fmca of ui Old Han. 

line of the neck, the various points of which have 
just been described. 

The apex of each anterior triangle points down- 
wards, and is formed by the convergence upon the 
middle line at the lower part of the neck of the 
stemo-mastoid muscle as it passes to its sternal 
attachment. 

The brtfc of the nntcrior triangle is directed up- 
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wards, aod is formed on each side by the lower 
margin of the jaw, and by a line drawn backwards 
from this to the tip of the mastoid process. 

The sides of the triangle are formed by the middle 
line of the neck and the anterior border of the 
steruo-mastoid muscle. 

During the act of coughing, in a well-developed 
muscular subject who has very little fat, three ridges, 
or perhaps furrows, may occasionally be observed 
converging upon the hyoid bone. These indicate the 
presence of small subjacent muscles. 

One of the ridges or furrows is more obscure than 
the others, and passes from the hyoid bone down- 
wards, outwards, and backwards, beneath the stemo- 
mastoid. This is the anterior portion of a slender, 
long, tape-like muscle, the omo-kyoid, which passes 
downwards across the anterior triangle in its lower 
part, and subsequently across the base of the posterior 
triangle, to find attachment on the scapula (Fig. 73). 

The other two ridges are due to the two portions 
of one muscle, the digastiic, the anterior part of 
which passes to the hyoid bone from the chin, while 
the posterior part passes to the same bone from the 
mastoid process, in company with a small muscle, 
the stylo-kyoid, which cannot be separately distin- 
guished without dissection (Fig. 73). 

These three ridges divide the anterior triangle into 
three smaller ones, of which the upper, or digastric 
triangle, is the most obvious. It lies beneath the 
lower margin of the jaw, and contains the sub- 
maxillary salivary gland, which produces a fulness 
in this region, and a part of the parotid gland, ivhich, 
except in the glutton, forms no prominence, but 
merely fills up what would otherwise be a hollow 
between the ramus of the lower jaw and the ear, 
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Tfie posterior triangle lies behind the posterior 
border of the ^tento-mastoid. 

This is a much smaller area than the anterior 
triangle, and differs from it in having its base directed 
downwards and its apex upwards. 

The base of the posterior triangle is formed by 
the middle third of the upper border of the clavicle. 
The sides are formed in front bj the posterior border 
of the stem o -mastoid, and behind by the anterior 
border of the upper or cervical portion of the tra- 
pezius. The apex of the triangle is at the point 
where these muscles meet, or nearly meet, at the 
middle third of the superior curved line of the 
occipital bone. That is, the apex is about the mid- 
point of a line drawn between the tip of the mastoid 
process and the external occipital protuberance. 

Occasionally the base of this triangle may be 
narrowed by the attachments of the stemo-mastoid 
and trapezius muHcles to the clavicle approaching 
each other more nearly than usual. 

Such decreased breadth is not necessarily due to 
excessive muscular development. Such development 
would merely cause the boundaries to be more pro- 
minent and the triangle to be deeper, and therefore 
more pronounced. 

The apex of the triangle may, on the other hand, 
be replaced by a short line in those subjects in whom 
the attachments of the same two muscles to the 
occipital bone fail to meet. 

The basal part of the area behind the stemo- 
mastoid may show pulsation, owing to the presence 
of the subclavian artery which lies deeply in this 
region just above the clavicle. 

The neck, as it reaches the trunk, becomes rather 
thicker. The increased thickness is due to certain 
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deep muscles which pass from the neck to the upper 
ribs, but they will not repay the artist for an attempt 
at differentiation. 

In persons who have not much superficial fat the 
external jugular vein is easily discerned, but it is seldom 
as striking an object in nature as in art (Fig. 68, p. 
181). It is one of the lai^est of the superficial veins 
in the whole body. Its course is indicated by a line 
drawn from the mid-point between the angle of the 
lower jaw and the tip of the mastoid process to the 
middle of the upper border of the clavicle. Just 
above the clavicle it disappears from view by passing 
deeply under the outer mai^in of the stemo-mastoid, 
to join the subclavian vein. There is no such thing 
as a "jugular artery." The main artery in the neck 
is the carotid, and the vein w^hich runs with it, too 
deep to be seen, is the internal jugular. 

Expiratory effort, as in singing, makes the external 
jugular vein full and prominent, and then it may 
show one or tw^o dilatations in its course, the result 
of valves within its lumen. 

There is a very interesting thin, but wide, muscle 
on each side of the neck, called the platytnna myoides 
(Fig. 25), the best example in the huniaii being of the 
superficial sheets of muscular fibres similar to those 
which cover a great part of the body of some of the 
lower animals, e.g. the horse. A very good representa- 
tion of this is to be found in the hall of the Royal 
College of Surgeons. The platysma lies in the super- 
ficial fascia of the neck and upper part of the chest. 
Sweeping downwards from the face, it covers both 
anterior and posterior triangles, and obtains a w^eak 
attachment to the mai^in of the lower jaw and of the 
clavicle as it passes with a slight inclination back- 
wards over the latter bone, to terminate in the skin 
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of the upper part of the chest and shoulder. When 
the platysma acts, it pulls the skin of the cheet up- 
wards and the angle of the mouth downwards and 
outwards. Borne of the muscles of the face are 
derived from the same subcutaneous muscular sheet, 
but have become specially developed in connection 
with the expression of the emotions. The platysma 
is sometimes very strongly marked, and the individual 
bundles of muscle fibres which form the sheet may 
even be seen through the skin. Being concerned in 
expression, it is innervated to a large extent by the 
facial nerve (Plates XXIV., XXV.). 

Notice the double destiny of this subcutaneous 
muscle sheet, so useful to certain animals for start- 
ling away, by the sudden movements it can give to 
the skin, any irritating insects which are out of reach 
of the tail. Over the greater part of the human body 
the muscle has degenerated ; it has, in other words, 
undergone involution. The facial part of it, however, 
has become evoluted and differentiated, and is of 
great importance in the expression of the emotions. 

Notice also that it is the anterior borders of the 
two platysma muscles which account for those two 
vertical cord-like folds of baggy skin in the pre-hyoid 
and pre-thyroid region of the aged and withered neck. 
Here, and about the apex of the posterior triangle of 
the neck, are the two places where are earliest shown 
the effect of age in withering the subcutaneous' 
structures and rendering the skin baggy (Fig. 70). 

The superficial fat of the neck, as of the rest 
of the subject, is relatively more abundant in the 
female than the male, and fills up the hollows and 
rounds off the prominences, so that in the female 
the muscles, and especially the stemo-mastoids, are 
not nearly so conspicuous as in the male. 
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We must now concentrate our attention upon the 
trapezius muscle, which forms a flat sheet situated 
on each side of the cervical and dorsal vertebrae. 

The trapezius (Fig. 62, p. 158) has the most ex- 
tensive attachment of any muscle in the body. 
Its origin lies in and near the middle line, and 
embraces attachments above to the external occipital 
protuberance, and to an inch or more of the superior 
curved line of the occipital bone ; below thi» to the 
ligamentum nuchse, a strong, deep, elastic ligament 
which bridges the backward concavity formed by 
the cervical spine as seen in the profile view of the 
skeleton; and below this again to all the dorsal 
spinous processes. 

The Uganientum ivuchcB, from which this muscle 
arises in the neck, is a broad band of fibrous material 
containing some elastic tissue, and extending from 
the external occipital pi'otuberance to the spine of 
the seventh cervical vertebra. It is attached to all 
the cervical spines, and gives origin to several layers 
of muscles situated on the back of the neck. It helps 
to keep the head erect, and so diminishes, but does 
not abolish, the need for continued muscular activity 
in order to maintain the poise of the head ; in quad- 
rupeds it is enormously hypertrophied, because, their 
spine being disposed horizontally, its task is increased. 
But for the ligamentum nuchas, any quadruped with 
a heavy head would have to hang it vertically from 
the shoulder as in the position of grazing, or to 
develop some stronger muscles in the back of the neck ; 
muscular tissue becomes tired, while ligaments do not. 

If the student will now examine that border of the 

trapezius which bounds the posterior triangle (Fig. 62, 

p. 158), he will observe that it is not nearly so vertical 

as the lower border which lies upon the back. The 
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cervical outer border is curved somewhat forwards, 
so that the back part of the side of the neck is gently 
rounded. The shape and bulk of the trapezius will 
be better realised if the model shrugs his shoulders, 
while the student examines the part just above 
the scapula (Figs. 67, 77). 

In a muscular subject it can be appreciated that 
in the greater part of the dorsal region, and in the 
upper part of the cervical 
region, the muscular fibres 
of the trapezius extend right 
up to the middle line; but 
in the lower cervical and 
upper dorsal regions a short 
flat tendon of origin, or 
aponeurosis, is developed on 
each side, which produces a 
slight flattening or depres- 
sion on either side of the 
vertebra prominens (Pig. 62, 
p. 158). 

In the middle line of the 
neck between the two tra- 
pezii there is a deep furrow, 
frequently obscured by fat, 
and best seen perhaps in the boy's neck (Fig, 76), con- 
tinuous with that already described in the account 
of the trunk. At the bottom of this nuchal furrow^ 
lie the ligamentum nuchie and the spines of the 
vertebra*. Although the trapezius makes the longi- 
tudinal elevation on each side of this furrow, it is 
by no means entirely responsible for its prominence, 
the thick eomplexaa mtcscle contributing largely 
though its outline is obscured by the trapezius. 
The coniplexus lies under the trapezius and pushes 
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it up. The ridge it forme is narrower and more 
prominent above than below (Fig. 76). 

If the Btudent now adds to what he can see that 
which he can feel hy pressing his finger down this 
furrow, he will make acquaintance with the spine of 
the axis, or second vertebra. 

The axis forms a massive, though not prominent, 
eminence below the 
occipital protuber- 
ance. The spines 
of the first, third, 
fourth, and fifth 
vertebrae cannot be 
felt, but the sixth 
and seventh are 
quite distinct. The 
spine of the vertebra 
prominens is, how- 
ever, hardly more 
conspicuous than 
that of the first 
dorsal vertebra, 
which lies below it 
and is almost if not 
quite as obvious. 

These spinous pro- 
cesses of the verte- 
brae are best ob- 
served when the skeleton spine is bent forwards. In 
this position they are also stiparated by wider intervals 
than when the head is erect (Plate XXII.). 

When the head is bent backwards (Fig. 77), trans- 
verse superficial folds may be seen running across 
the back of the neck. Hair is found in the upper 
part of the neck, and especially in the median nuchal 
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furrow (Fig. 70, p. 196). In the muscular subject the 
back of the head is often nearly, but seldom quite, 
flush with the back of the neck (Figs. 65, 67), a very 
different couditioii from that seen and described ia 
the fi-ont part of the same region. 

The Head and Face. 

The skull, or skeleton of the head, is divided by 
anatomists into (a) the Cranial Bones, concerned 
chiefly with the protection of the brain, and there- 
fore dense and strong ; and (b) the Facial Bones, 
designed for the accommodation of the organs of 
special sense and of mastication and expression, and 
therefore comparatively light. 

The Scalp, as the soft parts covering the cranium 
are eolle<^tiveIy called, is, with the exception of the 
foiehead, covei-ed with hair. The scalp is very dense 
and tough and mobile, but quite thin, so that the 
shape of the cranium is dependent upon the bones, 
whic^h vary much in different skulls, and are rarely 
exactly similar even on the two sides of any in- 
dividual — in fact, no human being is in any part 
strictly symmetrical. Two main types of skull may 
be mentioned — the " dolichocephalic " or long head, 
and the " brachycephalic " or broad head. Between 
tliese two main types is an intermediate one, to which 
belong the highei- races of mankind. 

The various relations of length and breadth of the 
skull in its different parts are dealt with in the 
science of anthropology. 

We will study first the skull with its coverings, 
and later the face. 

The Hairy Scalp.- The hair throughout the body 
varies in many qualities — e.g. colour, texture, thick- 
ness, and moisture— but it never varies in the direction 
of its slope, which as a general rule is such that if 
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one goes down on all-fours, rain falling on one's back 
would be directed to the ground by the hairs. The 
hair of the scalp slopes downwards from a point 
situated rather behind the vertex of the skull. 
Possibly the direction of the slope of the hair may be 
to some limited extent determined, or even altered, 
by habitual brushing in a definite direction. The 
frequent early disappearance of hair at the upper 
part and sides of the forehead is in all probability 
duo partly at least to the wearing of some form 
of hard head-gear. Readers of Scott will recall his 
desci-iptiou of Marmion, 

Hair also often disappears and produces baldness 
in the mid-line of the head, behind and around the 
vertex. From this " tonsure " the area of disap- 
pearing hair spreads forward, laterally, and back- 
wards, until finally only the sides of the head are 
left covered. In the majority of persons becoming 
bald the area immediately surrounding the patch 
of baldness is poor not only in quantity, but also 
in the size of the individual hairs. 

The scalp has no definite boundaiies except in front, 
where it is separated from the ftice by the curved 
upper mai^in of the bony orbit, a line corresponding 
with the eyebrows. Laterally the boundary is that 
arch of bone, the zygomatic arch, which forms a 
flying buttress on each side of the head, and is 
composed of a slender process of the temporal bone, 
called the zygomatic process, at the back of the 
arch, and of the malar hone at the front. 

Behind this arch the mastoid process, the superior 
curved line, and the external occipital protuberance 
mark the boundary between head and neck. 

The auricle, or ear, ought properly to be considered 
as a part of the cranium. For various reasons, and 
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especially for the art student-, it will be more con- 
veniently considered with the anatomy of the face. 

The part of the Cranium which is not covered 
with hair, and which is known as the forehead, is 
as liahle to show variety of shape as any part of the 
skeleton. Any eminences which may be present 
upon it are due chiefly to the surface form of the 
underlying frontal bone. On each side of the middle 
line the student will notice \,\ie frontal eminence. This 
is situated some two inches above the orbit, and as 
a rule is smooth and rounded, and only slightly 
elevated. 

The frontal eminences are said to be well marked 
in liigh types of intellect, as the intellectual nerve 
(rentres are specially developed in the frontal lobes 
of tlie brain. But it is only right to state that these 
eminences are also particularly well developed in 
feeble children suffering from rickets. 

It is necessary to distinguish the frontal eminences 
from those others which are situated much nearer 
to the middle line, just above the root of the 
nose. These superciliary ridyen, which, owing to the 
absence of any intervening furrow, occasionally run 
into one another, are due to the development of air 
spaces within the frontal bone connotated with the 
nasal ea^nty, and are probably u.seful as resonating 
chambers for the modulation of certain qualities of 
voice. They are hardly developed at all until after 
the ago of seven years, and afford little, if any, indi- 
cation of the intellectual power of the individual. 

Tliey lie above and parallel to the aitpra-orbitnl 
margint, being sepaiated from them by a distance 
of one-third of an inch. These ridges can always be 
felt, but not always seen. 

Tlie root of the nose, where the forehead becomes 
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coutinuouB with the face, will be described with the 
latter. 

The skin of the forehead is usually smooth and 
frequently shiny ; it is liable, as in the act of raising 
the forehead to express surprise, to be thrown into 
a series of slightly curved folds, i)r furrows, some of 
whi<!h, to a varying extent in different individuals, 
are permanent. 

Throe or four such frontal furrows are demon- 
strable. The upper ones run across the middle line, 
but the lower are interrupted there. They are 
concavo-convex, the convexity lying on each side of 
the middle line and the concavity lying across it, and 
both ends being directed downwards (Fig. 75). 

The upper furrows, as well as being larger and 
more complete, are deeper. All the furrows are 
prolonged outwards on each side to the margin of 
the hairy portion of the scalp. They occupy usually 
only the lower half of the forehead. 

The furrows are due to the contractions of the 
underlying frontalis muscle, which is the anterior 
muscular portion of a muscnlo-membnmous sheet 
called the occiplto-fron talis. The muscle is con- 
nected above with the aponeurosis, while below it i« 
insei'ted into the skin of the forehead, and passes 
down into the nose. It also blends with the muscle 
chiefly concerned in the opening and shutting of the 
eye, viz. the orbicularis palpebrarujn. 

In the act of frowning, additional grooves are to 
be noticed placed vertically or obliquely near the 
middle line just above the no.so. Those important 
grooves are formed by the contraction of a tiny 
muscle known as the con-uc/ator siijicrcilii. 

The upper border of the frontalis muscle corre- 
sponds to the limit of the transverse furrows on the 
forehead. 
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The two froDtales musclee He immediately adjacent 
to one another in the middle line, and their upper 
edges, where they blend with the aponeurosis, are 
sharply convex. The outline of these muscles is 
particularly well Seen in young subjects. 

On the side of the forehead a tortuous, pulsat- 
ing ridge may be seen in the old, or even in those 
who are prematurely old ; and, be it remembered, 
a man's age is rarely so correctly ascertained 
at Somerset House as by an examination of his 
blood-vessels. The condition of this heaving and 
pulsating ridge, due to the presence of the sub- 
jacent superficial temporal artery, is a far better 
indication of senility than the records of a registrar 
(Pig- 75). 

Its conspicuousuess in old persons is a consequence 
partly of that wasting of the superficial tissues which 
occurs with age, but chiefly of the deposit of a liroe 
salt within the walls of the artery. The deposit 
renders the artery more rigid, so that it stands 
out much more distinctly than it would do other- 
wise. The arteiy is at the same time lengthened, 
which causes it to become tortuous. 

The forehead varies very much in expanse and 
shape. The low forehead, w^bich is considered by 
some to be a point of beauty in the female, to others 
suggests chiefly the criminal taint with which it is 
often associated in the male. 

The high forehead is thought to he a characteristic 
feature of intellect; notice, for instance, the busts 
of Shakespeare, or the portraits of Walter Scott. 
Certainly the height of forehead may be due to 
actual expanse of cranium, but beware of the false 
impression conveyed by baldness or the brushing 
back of the hair. 
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The forehead may bulge forwards, or it may be 
decidedly " retreating." 

The prominences noticeable upon that part of the 
head which ie covered with hair are synunetrically 
placed, like those of the forehead. 

The parietal eminences are eeeu at the broadest 
part of the head on each side, above and behind the 
ear. They indicate the spote at which the ossifica- 
tion of those bones originally started. 

Immediately behtud the ear is the nipple-ehaped 
mastoid process (Figs. 15, 16, and 18, pp. 55, 56, 58), 
a bony eminence which is better developed, actually 
aa well as relatively, in the adult than in the child. 
The reason for this difference is, that after the age 
of seven years air spaces are developed in the sub- 
stance of the temporal bone in connection with the 
middle ear, a part of the organ of hearing buried 
deep in that bone. The air spaces are in direct 
continuity with the middle ear, as the box which 
has the drum of the ear in its outer wall is 
called. All vibrations entering through the passc^e 
of the external ear disturb the drum which lies at 
the bottom of it. The drum transmits the disturb- 
ance or vibration by means of three small bones, 
advantageously placed for this special purpose, to 
the internal ear, which is the actual ot^an of hearing. 

The external occipital protuberance can be more 
easily felt than seen, but its position should be ob- 
served, as it forms an important landmark. It lies 
just above the nuchal furrow in the middle line of 
the back. The superior curved line, and therefore 
the boundary between the head and the back of the 
neck, is continued outw^ards on each side from this 
protuberance. 

In young children who have not yet obtained a 
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covering of hair, and to a less extent in older persons 
who may have lost it, the posterior muscular part 
of the epicranial musculo-aponeurotic sheet will be 
noticed, forming a flat, slightly raised eminence of 
thin musRle called the occipitalis. This corresponds 
behind to the frontalis already described as a land- 
mark of the forehead. 

The whole sheet is called the occipito-frontalis 
muscle. The posterior part is known as the occipi- 
talis muscle, and arises from the superior curved line 
of the occipital bone. The origins of the two occipi- 
tal muscles are separated, unlike the frontales, by a 
distinct interval, measuring at least an inch. 

The occipito-fronfalis muscle (Fig. 78) is not capable 
of throwing the skin of the scalp into folds except in 
the forehead, where it accounts for the transverse 
grooves so obvious in the expression of surprise. 
The extent to which these folds can be voluntarily 
produced varies much in different individuals, and 
in a few, especially after youth is past, the grooves 
are permanently impressed upon the skin. Similar 
differences are found in the degree of voluntary 
control possessed by individuals over the movement 
of the scalp and of the external ear. 

On the side of the skull, but chiefly in front of the 
ear, a fan-shaped, slightly elevated region, broad with 
convex border above, and narrow below, is due to the 
subjacent temporal muscle (Figs. 78, 80). This is one 
of the immensely powerful closers, or elevators, of the 
lower jaw. It arises from the fempoi-itl fosaa of the 
skull, and is inserted into the coronoid process of the 
mandible. When vigorously contracted, as in grind- 
ing the teeth, the belly of the muscle can be felt as 
a rounded eminence above the zygomatic arch. The 
muscle descends deep to this arch (which has been 
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cut away in Fig. 79 to show the tondou) as it passes 
to its destination. The facility with which this 
muscle may be felt, or even seen, to contract when 
the jaw is clenched has been utilised by fraudulent 
thought-readers as a means of communicating with 
the confederate by a sort of Morse code. 



The Superficial Anatomy of the Face.— Even 

in the more vacimt [:ountenance, which has been said 
to bespeak the empty mind, there are variations in 
expression from moment to moment. When the 
subject of our study is an active-minded and in- 
telligent person, the difficulties which confront us 
are complex and varying in the extreme. 

The Face, for the purposes of convenient descrip- 
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tion, includes the chin, cheek, mouth, nose, eyes, and 
ears. 

The ordinary anatomist is content to consider all 
faces to be as much alike as a row of pins, yet in 
reality there is as much difference between any two 
faces as there is between any two finger-prints; no 
two faces are exactly alike, and no face is strictly 
syuunetrical. Even as a doctor must be a student 
aU his life, so a portrait-painter finds that the longest 



life is too short to fathom all the depths and diffi- 
culties presented by facial expression. 

Let us attempt a brief account of the anatomy 
of the face and its component parts, in order that 
the student may begin to understand something of 
its various movements and resultant expressions. 

When the face is viewed from the front (Fig. 81), 
the outline of the forehead {as high as the vertex) 
and face may be seen to resemble that of an egg, 
the broad part of the head being situated above 
and the narrow^ part below^. 
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Let the ovoid be quartered or divided by a vertical 
median line and by a horizontal line through the 
middle of the vertical one (Fig. 81). 

The eyeballs lie on a level with the line drawn 




horizontally through the middle of the ovoid, or even 
slightly below this level. This is a most important 
point to realise, for if the eyes are placed too high, 
it becomes at once manifest that the head belongs 
to that microcephalic typo which is usually associated 
with the criminal class. 
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Most of the face therefore lies in the lower half 
of the ovoid ; only a small part, indeed, passes into 
its upper half, which is chiefly occupied by the 
forehead. 

If the lower half of the vertical median line be 
bisected by another horizontal line so as to subdivide 
the lower half of the ovoid, the mouth and chin will 
be found to He in the lowest quarter of the face, 
and the nose in the quarter above this. 

If the horizontal line through the eyeballs be con- 
tinued outw^ards it will pass a little below the highest 
points of the ears. 

If a horizontal line be drawn between the tips of 
the ears, and the face be still viewed from the front 
and considered as if it were flat, and this line be 
divided into fifths, the middle fifth corresponds to 
the root of the nose, and the fifths on each side 
of the middle, to the eyes ; and the fifths to the 
side of this again correspond to the foreshortened 
temples. 

The eyeballs are the organs of vision by which 
light waves are received and transmitted to the brain. 
They are well protected from injury by surrounding 
bony ridges, orbital margins, which bound the anterior 
part of the bony cavities in the skull, known ns the 
orbits. 

Above the eyeball is the particularly well-marked 
ridge formed by the supra-orbital margin (Fig. 82, 
p. 210) of the frontal bone. This is sharp and con- 
cave downw^ards, and terminates externally in the 
well-marked external angular process to which the 
temporal muscle nearly reaches, and internally in the 
less noticeable intei'nal angular process on the side 
of the root of the nose. 

Externally to the eyeball, the antero-intemal part 
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of the malar bone forms a protecting ridge. Below 
the eye the infra-orbital margin of the malar and 
superior masilla forme a ridge which, though less 
prominent than the supra-orbital, yet projects enough 
to bring this margin also in front of the eyeball. 

Internally, the boundary of the orbit is formed by 
the nasal process of the superior maxilla and part of 
the frontal bone. 

It is the prominence of the nose, however, that is 
responsible in the main for the protection of the 
eyeball from blows directed on its inner side. Owing 
also to this same prominence, vision is more obscured 
on the inner or nasal side of the eye than on the 
outer or temporal side ; so that when the eyes are 
directed to an object situated on the left side, the 
left eye sees much more of the object than does the 
right eye. 

The supra-orbital margin is covered by closely set 
and rather coarse hairs, forming the eyebrows. The 
line of the eyebrows, in the inner half of its length, 
lies on a nearly horizontal plane, but in the outer 
half it is prolonged some^vhat downwards. 

The inner ends of the tw^o eyebrows sometimes 
meet in the middle line of the root of the nose, 
running somewhat downwards to do so, and pro- 
ducing ft " beetling brow." 

The individual hairs of the eyebrows are directed 
for the most part upwards and outwards, but ex- 
ternally the outward or even a downward direction 
may be more apparent (Fig. 82, p. 210). 

In some people the eyebrows project directly for- 
wards, and are very long; in some the outer part 
may be almost wanting, or may be directed upw^ards 
and outwards. 

The upper and lower soft fleshy curtains or eyelids 
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form an additional protection to the delicate organ 
of vision, upon which they move almost without 
friction because of the sac of the conjunctiva, which 
is lubricated by tears. 

Th^ conjunctiva covers the apposed surfaces of the 



nc. 89.— Tbe PaliMbnl Atwrttm. BreUb. u<l Br^browi. 

lids and eyes. It is a transparent sheet of mucous 
membrane, and allows the colour of the tissues 
lying beneath it to show^ through ; so that the inner 
surface of each lid is ruddy, while the fibrous coat 
of the eyeball, or sclerotic, shines white through the 
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ocular conjunctiva. The transparency of this mem- 
brane is further proved by the fact that, although 
it covers the cornea, or clear part of the eyeball, it 
does not obstruct vision. 

The chink between the two lids is known as the 
palpebral fissure (Fig. 82). When the eyelids are 
separated from each other and the eye open, this 
fissure is oval or almond-shaped, with the outer corner 
sharp and angular, and the inner corner rounded or 
punched out. At this inner corner the edges of the 
lids run for a space parallel with each other, and 
thus a little bay is formed, in which is to be seen the 
caruncle, a small pink fleshy structure. 

In certain races, e.g. in the Chinese, the inner end 
of the upper eyelid is prolonged on the face, over 
the inner end of the lower eyelid (Fig. 82 b). 

Naturally the shape and appearance of the palpe- 
bral fissure vary according as the eye is open or 
shut ; and the fissure, when the eyelids are approxi- 
mated, is generally transverse, with a slight con- 
vexity downwards and forwards. When the eye is 
open, the edge of the upper lid is convex forwards 
and concave downwards. The edge of the lower 
eyelid is convex forwards and slightly concave up- 
wards. Both these edges become straighter when the 
eye is closed. 

Near the entrance of the punched-out bay at the 
inner angle of the fissure, a black spot will be 
noticed on each eyelid at the summit of a very small 
eminence. This is the punctum, and is the entrance 
to the lachrymal ciinali<Ml%is. It is by the apposition 
of the lids to the globe of the eyeball that the tears 
are enabled to enter these puncta, and to be thence 
transmitted along the canaliculi to the lachrymal 
duct, and so to the nose. 
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The lids uct not only as curtains, but also as 
brushes ; they move the tears along, and they also 
sweep away the particles of dust which constantly 
enter the conjunctival sac- 
Increased formation of tears, in certain emotional 
states, leads to their a<;cuinulation in the conjunctival 
sac till they overflow the lower eyelids and run down 
the face, the canaliculi being too small to deal with 
such an inpreased flow. 

As age advances, the lids, which are normally kept 
in close apposition with the eyeball, fall away a little 
(Fig. 82 D, p. 210), owing to loss of tone in the muscle 
controlling the movements of the lids. As a con- 
sequence the tears are very apt to flow over the face, 
and the eyes to become "blear" — i.e. the ruddy inner 
surface, especially of the low^er lid, becomes visible as 
in most hounds and some other dogs. 

Tlie free edge of each eyelid is thicker than the 
rest of the lid, and is very slightly everted. Each 
free edge also can-ies a row of short, coarse, curved 
hairs, the eyelashcN, which are not very numerous, 
vary greatly in thickness, in length, and in curve, 
and are directed forwards. They afford protection 
against small foreign bodies, which otherwise would 
enter the eye more frequently. 

The Movevten tii of the EyelUla. — Both lids are capable 
of an upward and downward movement, but the 
upper lid moves much more freely and extensively 
than the lower. For this reason the palpebral fis- 
sure, when closed, lies below the level of the pupil 
of the eye. 

Within each lid there is a crescentic plate of 
cartilage, which gives rigidity to the curtain without 
impairing its mobility. 
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Two muscles bring about the movements of the 
lids, viz. the orbicularis palpebrarum and the levator 
palpebrse superioris. The former is a fiat sheet of 
muscular fibres, arranged in parallel and concentric 
circles around the margin of the palpebral fissure. 
This muscle is not visible through the skin, but when 
the skin has been dissected away it may be seen to 
spread outwards in the temporal and malar regions ; 
inwards, upon the nose ; and downwards, upon the 
face. 

A part of the orbicularis palpebrarum lying actually 
upon the eyelids may be distinguished fi-om the main 
part, which lies wide of these curtainia. The nerve 
supply, as is the case with all the muscles of ex- 
pression, comes from the seventh cranial, i.e. the 
facial, nerve. 

The upper eyelid is distinguished from the lower 
by having an additional muscle which assists in per- 
forming and controlling its movements. This is the 
levator paSpebralis superioris. It runs forwards in 
the cavity of the orbit, as do most of the muscles 
which move the eyeball. By the contraction of this 
muscle the upper eyelid is raised, and owing to it 
the upper eyelid has more active movements than 
the lower. 

Forcible closure of the lids is brought about by 
the contraction of the orbicularis palpebrarum, and 
the eye is opened by the relaxation of this muscle, 
together with the contraction of the levator. 

Blinking is a quick forcible action of the orbicu- 
laris, resulting in momentary closing of the eye. It 
occurs at periodic intervals, and assists in the moisten- 
ing of the surface of the eyeball itself, as well as in 
the circulation of the tears and the removal of small 
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foreign bodies from the conjunctiva. Blinking also 
oeeura with any sudden shock, especially one of a 
visual nature. 

Winlciruf is a slower movement, is purely voluntary, 
and is dependent upon the action of the orbicularis, 
especially in connection with the lower lid, which is 
raised in the process. Winking does not take place 
without the will and knowledge of the subject, and 
it is not given to everybody to have the necessary 
amount of voluntary control over each orbicularis 
independently of the other ; blinking, on the contrary, 
is usually as much an involuntary act as breathii^, 
and the agent is not conscious of either unless it 
is performed under the influence of some unusual 
stimulus. Another essential distinction between 
these two actions is that in winking only one eye 
is involved at a time, while it is usual for both eyes 
to blink together — in the human being, at least, 
though the closing of a single eye in cats and other 
animals is probably of the nature of an unconscious 
blink rather than a conscious wink. 

Ptosis, or drooping, is a condition of the upper 
eyelid which the art student should notice. It is 
sometimes due to paralysis of the facial nerve, 
which of course supplies the orbicularis ; and some- 
times to paralysis of the third cranial nerve, which 
supplies the levator. In either of these cases it is 
generally unilateral. It may, however, be congenital, 
and is then more frequently bilateral. Ptosis is 
an exaggerated degree of the condition known as 
drooping of the eyelids, which is of considerable 
interest as indicative of certain emotional states {vide 
infra). 

Some of the various means by which very efiBcieut 
protection is afforded to the eyeball have now been 
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considered, and the student should direct his atten- 
tion next to the organ itself. 

The eyeball is the organ of vision, and is connected 
with the brain by means of the optic or second 
cranial nerve. It is contained in the orbit, which is 
a cavity developed in the skull in special adaptation 
to the important structures which it contains. 

The expression " globe of the eye " almost exactly 
describes its shape. It is a little over one inch in 
diameter, almost as large in the infant as in the 
adult, and about the same size in all adults. When 
we say that " the eye is large," we really mean " the 
palpebral fissure is large." 

Only that part of the eyeball which lies in front 
can be seen without the aid of dissection, or the 
use of the ophthalmoscope, an instrument devised 
by Helmholtz, by means of which the interior of the 
eyeball can be illuminated and examined. 

The wall of the eyeball consists of three coats. 
The inner coat, or retina, contains the terminals 
of the optic nerve, or rods and cones, -which are 
the only structures in the body capable of receiving 
and transmitting to the brain for interpretation the 
vibrations of light ; the middle, or choroid, is remark- 
ably rich in blood-vessels for the supply of the com- 
ponent parts of the eyeball ; and the outer coat, or 
sclerotic, is protective. 

The sclerotic is fibrous and firm, and to it are 
attached the various small muscles -which bring about 
the movements of the eyeball. It is white in colour, 
with a faint tinge of blue, and forms the " white 
of the eye." 

The front part of the sclerotic presents a nearly 

circular window, filled in by a thick membrane, as 

transparent as glass and bulging slightly more than 
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the Bclerotic. This is the eovTiea, and through it rays 
of light pass to the interior of the eye. In addition 
to its transparency, the cornea differs in certain other 
respects from the sclerotic. It is, in the first place, 
thinner; in the second place, it bulges from the 
surface of the sclerotic because it is a segment of a 
smaller globe. It would not be quite correct to say 
that the cornea is circular, for it is slightly longer 
hoi-izontally than it is vertically. 

The colour of the eye, which varies in different 
individuals, depends upon the presence of a pig- 
mented circular membrane behind the cornea, known 
a^ the iris. 

The iris might properly be described aa a circtdar 
disc perforated in its centre. The perforation, how- 
ever, presents a most remarkable peculiarity ; it is 
capable of alterations in size. If the student brings 
a light suddenly in front of the eye he will notice 
that the aperture becomes smaller. If, on the con- 
trary, he places his hand partially over the eye 
BO as to cut off some light, he will observe that the 
perforation becomes larger. 

The perforation or aperture is known as the pupil 
of the eye. The iris, in addition to being responsible 
for the colour of the eye, produces also alterations 
in the size of the pupil, which are of supreme im- 
portance to the subject. 

The iris contains muscular fibres which are so 
disposed, in both a radiating and a circular manner, 
as to cause increase or decrease of the size of the 
pupil by their action. There are certain definite 
conditions which cause dilatation — e.g. when the sur- 
rounding light is obscured, when a distant object is 
being observed, and when the subject Is under the 
influence of certain drugs. Belladonna is one of 
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these, and no doubt it received its name from the dark 
large pupils it produces, which are commonly con- 
sidered beautiful, and which result from the contrac- 
tion of the radiating fibres in the iris or the paralysis 
of the circular fibres. 

The pupil is contracted and small during sleep ; 
also, when an object close at hand is being observed, 
and when the subject is under the influence of certain 
other drugs, of which opium is one. 

The iris contains pigment, which is variable in 
quantity and not in quality. If there is little pig- 
ment the eyes are lighter and bluer ; if there is 
much pigment the eyes are dark. Occasionally there 
is no pigment at all, in which case the red colouring 
matter of the blood alone colours the iris. This con- 
dition of pink eyes, occurring in alinnoa, is asso- 
ciated with an absence of pigment elsewhere. The 
hair of such individuals is white, and the skin has 
a pinkish tinge. Owing to the absence of pigment 
their irides are too transparent, so that they do 
not like a bright light, and hide from it as far as 
they can. 

A large pupil will make the whole eye appear 
lai^er than usual. 

There is another cause, though a less important 
one, for the varying colour of eyes, namely, that 
the iris being thrown into folds radiating from the 
pupil the rays of light w^hich strike it are reflected 
and refracted from it. Refraction implies the split- 
ting up of white light into the various primary 
colours, and it will be clear that this must be re- 
sponsible for much of the variation in the colour of 
irides and for some factors in that interesting and 
obscure subject " light in the eye." 

The student, if he make a close observation, will 
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observe that the iris is not a flat surface, but is 
slightly curved forwards. 

Behind the iris, and filling up the pupil, is the 
lejia of the eye, a transparent structure shaped like 
an ordinary magnifying glass. It is capable of 
alteration in its convexity, by means of the action 
of the small ciliary muscle situated within the eye. 

By alteration in the shape of the lens distant as 
well as near objects can be focussed upon the retina 
without the necessity for any change in the other 
parts of the eyeball. The power of thus altering 
the shape of the lens lessens with advancing years, 
so that old persons find they can read print more 
readily when it is held well away from the eyes. 
The explanation of this phenomenon is as follows : 
In the old, the lens tends to become set for dis- 
tant vision only, i.e. for parallel rays of light. Only 
parallel rays fall upon the lens in such a manner 
as to be accurately focussed on the fetina; and it 
is in the effort to produce as much parallelism as 
possible that the old man holds his paper as far off 
as the length of his arm lyill allow, and sometimes 
increases the distance yet more by the backward 
bending of his bead and spine. 

Between the lens and the cornea is the anterior 
chamber, tilled with transparent aqueoua humour. 

Behind the lens lies a second and lai^er chamber, 
which contains the transparent vitreous humour. 

All these parts, which go to make up the internal 
structure of the eye, would be useless if the eyeballs 
could not be moved. Their movement is brought 
about by six tiny muscles in each orbit. They 
all, with the exception of the smallest, arise from 
the back part of the orbit, and pass forwards to 
their destinations in the white sclerotic coat. 
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The four recti muscles, superior, inferior, external, 
and internal, are attached to these aspects of the 
eyeball a little beyond its centre of rotation. The 
smallest, or inferior obligrie muscle, passes from the 
inner side of the front of the floor of the orbit, and 
is attached behind the centre of rotation. The fifth, 
or superior oblique muscle, passes from the back of 
the orbit to a little sling or pulley situated at the 
junction of the inner wall and roof of the orbit in 
front- The tendon of this muscle passes round the 
pulley, and is attached to the upper surface of the 
eye behind its centre of rotation. 

The individual actions of the internal and external 
rectus are simple. The internal rectus rotates the 
eyeball inwards, while the external rectus turns it 
outwards. When the eyeballs move together to one 
side, the external rectus of the same side and the in- 
tei-nal rectus of the opposite eye are acting together- 
Such a system of interaction between two muscles of 
different sides is called " co-ordination." This parti- 
cular co-ordinated movement is controlled by a special 
collection of nerve cells in the brain- 

The other muscles have a more complicated action, 
but it will be sufficient to state here that the eyeball 
is rotated upwards by the simultaneous action of the 
superior rectus and the inferior oblique, and is rotated 
downwards by the inferior rectus and the superior 
oblique acting together. 

The co-ordination of these groups of muscles acting 
on each eyeball must be a very complicated matter- 
How much more complicated, then, the familiar and 
well-known action of making limbs and eyes act 
together in games or other actions of precision, 
e.g. shooting, cricket, and golf. The popular phrase, 
" a good eye," implies almost perfect co-ordination 
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between, and cerebral control of, the movements of 
very many muscles in the limbs, trunk, and eyes. 

Squinting is a consequence of -independent action 
of the muscles of the eye, their proper co-ordination 
being temporarily or permaoeotly suspended. Many 
persons are incapable of turning both eyeballs simul- 
taneously outwards, though most persons can turn 
them both inwards, and indeed do so frequently. 



When the eyes are accommodated for very near 
vision, they look decidedly inwards, as in reading 
small print held close to the eyes. 

It may be added that in sleep the eyeball is rotated 
on a transverse axis upwards ; the eyelids are slightly 
separated from each other, and only a small lower 
pai-t of the cornea can be seen through the palpebral 
fissure. 

In death the eyelids are widely separated, the 
cornea becomes dull, and the pupil semi-dilated. 
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The Nose is the most prominent part of the 
face. Its root is situated between the two eyes and 
is continuous with the forehead. Its varying shape 
in different individuals is due to several factors, which 
will be described later {Figs. 83 to 88). 

The nose is narrower and depressed at its root, and 
mure prominent at its lower end, the front part of 
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Vuloiu Tjp«a of NoM. 

which is named the tip, while the lateral parts are 
called the oto. 

The broadening at the lower end is due to the 
opening of the nostrils, or anterior nares, bilateral 
orifices through which air passes into the nasal cavity 
and thence to the windpipe. 

The nose is supported by both bone and cartilage— 
or rather by either bone or cartilage, for where the 
bone supports the nose there is no cartilage, and vice 
versa. The bony framework lies chiefly at the root 
of the nose, the cartilaginous nearer the tip. 

Thus the support of the bridge is formed by the 
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nasal bones and the naaal procefls of the superior 
maxilla, assisted by the spine of the frontal bone. 
This part of the nose, being fixed to the skull, is 
immovable. 

The lower part of the nose is supported by car- 
tilages, and is movable, and in the skeleton it is 
absent. The cartilages, just under the skin, are four 
in number, two on each side. They lie in apposi- 
tion with each other in the mid-line, and the median 
groove between them can often be seen on the front 
of the tip. 

In addition to these cartilages, the nasal septum, 
which divides the cavity of the nose into two parts, is 
also partly cartilaginous. It is cartilaginous w^hero it 
forme the substance of the colutnna nasi, separating 
the two nostrils, and is covered by superficial fat 
and skin. By the presence of these stiffenings of 
curtilages the nostrils are kept open. The lateral 
cartilages are attached only by fibrous tissue to the 
adjacent superior maxillary bone, and are responsible 
for the slight bulge at the lower part of the lateral 
aspects of the nose. 

The orifices of the nasal chamber, known as the 
nostrils or anterior naros, look almost directly down- 
wards. 

Sometimes the nostrils are much narrower than is 
usual or natural ; in such cases the subject will be 
found to breathe almost entirely through his mouth, 
which he keeps constantly open. 

The nostrils produce a bulging on each side of the 
lower part of the nose, and owing to the action of 
some tiny muscles these bulgings become more pro- 
minent during the action of respiration, especially 
if at all forced, as in distress of beathing. 

There is always a slight depression, or fossa, to 
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be felt at the junction of the root of the nose with 
the forehead. Below this fossa the nasal bones may 
descend almost vertically from the frontal bone ; or 
they may be inclined more obliquely forwards, when 
the result is a prominent bridge (Figs. S4, 85, p. 221) ; 
or the nasal bono may be sunk in, either as a con- 
genital defect or following upon accident or disease, 
in which case the bridge is very much depressed and 
the nose is said to be " snub." 

The nostrils are separated by a median partition 
or columna, which is the anterior end of the septum 
dividing the right and left nasal chambers from each 
other. It is also continuous with the central part 
of the upper lip, which may by its means communi- 
cate slight movement to the tip of the nose. 

Hairs project from each nostril, especially, it is 
said, in the very strong. Those in front are directed 
backwards as well as downwards ; those behind have 
a forward as -weU as downward direction. This 
arrangement produces a very efficient filter, which 
guards against the entrance of some gross impurities 
from the air. 

The tip of the nose is sometimes red, rough, and 
blotchy, owing to cold, indigestion, or other causes. 
It varies much in shape — pointed, flattened, bulbous, 
and almost bifid varieties frequently running in 
families (Figs. 83 to 88), Age often has much to do 
with the shape of the nose ; a prominent bridge is rare 
in childhood, but a cunning tip-tilt is common. Note 
also another characteristic -which runs in families, 
and that is the extent to which the columna nasi is 
visible in profile (Fig. 83 a and b, p. 220). 

The Month is as important an object in the 
study of expression as the eye. Just as the an- 
terior nares form the entrance to the lai^e nasal 
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cavities, so the mouth, surrounded by the lips, is the 
entrance to the large buccal cavity which containej 
the tongue and teeth (Pigs. 87 to 92). 

There ia a great distinction between the shapes of 
the upper and lower tips. 

The lips of a well-formed mouth that is unspoiled 
by bad usage exhibit curves which are certainly 
among the most beautiful features of the face, and 
as certainly they are among the most difficult to 
describe adequately. It is not too much to say that 
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a child's mouth, which has not been pulled out of 
shape, is that part of the face which best repays close 
inspection (Fig. 88). 

The two hps occupy rather different planes, the 
upper one, as a rule, projecting farther forwards 
than the lower (Figs. 89. 90). 

The lips consist of muscle and a little fat, with a 
covering of skin and red mucous membrane. 

The cutaneous surface of the upper lip shows a 
central vertical depression, beginning above at the 
septum of the nose, and terminating, after expand- 
ing a little, below, immediately above the middle 
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of the red margin of the lip, which here is rather 
prominont (Fig. 87). 

On each side of the depression is a ridge passing 
vertically downwards from the inner side of each 
nostril towards the upper lip. 

The curved line of demarcation hetween the skin 
and the mucous membrane of the upper lip may be 
traced on each side from the middle line, where it is 
slightly depressed. It then turns upwards, and with 
a magnificent sweep downwards, nearly reaches the 
comer of the mouth, before it again passes somewhat 
upwards for a brief space. This lateral part is well 
seen in profile to lie beloTv and behind the central 
part (Figs. 89 to 91). 

The edge of the red mai^in, which actually bounds 
the oral fissure or chink between the closed lips, 
begins in the mid-line at the papilla, and passes 
outwards and upwards, then slightly downwards, 
and then upwards again, to reach the angle ; but the 
curves here are not so pronounced as in the upper 
line of demarcation between skin and mucous mem- 
brane. The visible rod area of the lightly closed 
lips is broadest in the middle, and dwindles away to 
nothing at the angle. 

The line of demarcation between the skin and red 
mucous membrane in the lower lip lies in a nearly 
horizontal plane, but as it projects forwards in pro- 
file it is directed slightly downwards (Fig. 90). The 
edge which bounds the chink between the closed 
lips is concave upwards, and consequently the oral 
fissure is convex downwards in the middle third, and 
concave downwards on each side of this (Fig. 88). 
Lips vary very greatly in different races, and even 
in different ages and sexes, and are valuable ex- 
ponents of character. We expect more fulness in 
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youth, and are not surprised if in old age vertical 
wrinkles otxur from wanting and withdrawal of 
support by loss of teeth {cf. Figs. 89, 90. and 75, 91). 

Tbe Chin.— The face terminates below in the chin, 
which is peculiar to the human being, but varies 
much in shape. 

The chin is supported by the front part of the 
lower jaw, or menial protubei-anre, and like it may 
be pointed or square, prominent or reti-eating; occa- 
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sionally, especially in broad <-hiiis, it may be sur- 
mounted by a central small pit of varying depth. 

A deep transverse furrow separates the chin from 
the moutli (Fig. 90). 

Very often, although not by any means always, 
the chin is a good indication of character. 

Many men lack a good development of chin, and 
grow a beard to cover this deficiency. With their 
beard on they may have a strong face ; without it, a 
weak one. 

It may interest the student to consider the associa- 
tion of a small chin and weak character. If he will 
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take the trouble to notice a man who has recently 
passed through a great physical struggle, he will find 
that the jaw is drop|>ed, as if even the facial muscles, 
and the muscles of mastication, were tired. He is 
so tired and breathless that ho cannot even keep his 
moutli shut. Ho is not in a position now to force 
home arguments, even to a cliild. His ajtpearance 
of strength has gone. 
Depression of the jaw, 
then, is associated with 
great physical exertion 
and fatigue, so that the 
man is no longer quite 
himself. Depression of 
the jaw letids to an ap- 
parent retraction of the 
chin. The small chin is, 
therefore, associated in 
our minds with the man 
who is wanting in de- 
cision and in strength 
of character, because the 
depressed jaw is seen 
in the mivn who has not 
the physical force to 
make his will prevail. 

The hair of the face deserves more than the 
passing consideration which can be given in these 
pages. First, be it observed, the man who can grow 
a good beard cannot necessarily grow a good mous- 
tm^he. The moustache varies very much. Some- 
times it curves downwards, sometimes forwards, 
sometimes upwards. Sometimes it may appeitr 
asymmetrical. Sometimes, even in a young person, 
it may be different in colour from tlie beard. 
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Below the eyes, tliat part of the face known as 
the Cheek bulgei^ a little forward in the average 
well-nourished adult. In the infant the bulging is 
more pronounced, owing to the presence of a mass of 
fat called the " sinking pad " {Figs. 92 and 93). 

Tlie emaciated may actually become "hollow^-^ 
cheeked," and then the zygomatic! and other facial 
muscles may be identified when in action. 
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Baby. 

In edentulous or toothless persons the alveolar 
margins of the jawbones, wliich formerly contained 
the teeth, waste and the cheeks fall in (Fig. 75). The 
changes which the face undergoes with advancing 
age will be dealt with more fully in a succeeding 
chapter (p. 264). 

^Hie ear, the organ of hearing, consists of special 
sense as well as transmitting parts. The former 
or inner ear, and half the transmitting part or 
middle ear, lie deeply buried in the bones at the base 
of the skull, and fortunately the study of these is not 
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expected of the art student, for they are extremely 
complicated. 

The remaining half of the transmitting part, 
namely, the nuncle and meatus, together constituting 
the external ear, forms a prominent object on the 
side of the head, and claims the attention of the art 
student {Fig. 94). 

It should be noticed how well adapted the auricle 
is for collecting the waves of vibration which, when 
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transmitted to, and interpreted by, the end organs 
of the auditory nerve in the inner ear, constitute 
sound. In respect of this function, however, the 
human auricle falls below that of certain of the 
lower animals, to whom hearing is of even greater 
importance than it is to man. They have not only 
larger but also more mobile auricles. 

There is a little eminence on the curled-over edge 

of the auricle wliich is known as Dartvin's tubercle 

(Fig. 94 b), after the great naturalist who was the 

first to explain its significance. It is said to be more 
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marked in members of the criminal clasaes. It is 
held to represent the extreme point of the auricle 
in the long-eared horse and asa, and thus to form 
one of the indications of the descent oi man and 
beast from a common ancestor. 

If the student will further observe the auricle of 
such an animal — ^for example, the horse— be will 
notice that it is capable of extensive moToment. 
Owing to this great range of mobility, the open orifice 
of the funnel can be directed towards the back, side, 
or front of the animal, and therebj sounds can be 
collected from all quarters much more efficiently 
than by the fixed hutnan organ. These movements 
are brought about by muscles which, in man, having 
undergone involution, are very tiny, and indeed 
quite rudimentary. Upon only a few members of 
the human species is the power of moving the 
auricle bestowed. Yet small muscles can be found 
by dissection of any auricle in exactly the situations 
to be expected. 

One lies above the auricle, another behind it, and 
another iu front of it. There are also some minute 
muscles lying on the auricle itself. All of them 
are, as one would expect, supplied by the seventh 
or facial nerve, because that is the nerve specialty 
destined for the supply of all the muscles of expres- 
sion. The student will quickly call to mind the very 
obvious influence produced by the movements of its 
ears upon the expression of a horse or a donkey. 

The rigidity of the auricle, and the fact that when 
it is forcibly bent down it will recover its sbupo as 
soon as the pressure is released, indicate that it has 
some form of strong framework which is not bony. 
The support is afforded by a strip of cartilage folded 
upon itself and fixed within a bony orifice upon the 
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outer surface of the temporal bone, known as the 
external auditory vneatus. 

The cartilaginous support of the ear is immediately 
under the skin, which is veiy thin in this region, 
there being no fat except in the lower extremity or 
lobule. For this reason, and because it is apt to get 
compressed against the hard skull, bruising is pecu- 
liarly frequent upon the ear. An unsightly swell- 
ing results, and ha« been depicted in ancient statues 
of boxers. 

The external ear varies very much in size, in degree 
of prominence, in shape, in quality of akin, and even 
in colour. 

Maltreatment during development is prejudicial to 
the beauty of any feature, and the auricle suffers 
perhaps as often and as much as any. 

The bony parts in immediate relation to the external 
ear ai-e as follows : — 

Behind it is the mastoid process ; in front of it is 
the ramus of the mandible, while below there is a 
deep hollow, which is to some extent filled up by 
the upper part of the stern o-mastoid muscle. 

The auricle has various named parts. Thus the 
part hanging downwards, which is thicker and softer 
than the i-est of the ear, is known as the lobe or 
lobiUe. Its substance is fatty, and it contains no car- 
tilage. The lobule usually hangs free at its posterior 
and inferior edges, but is attached in front to the 
cheek and above to the auricle. It may be very lai^e 
(Fig. 94 A and B), and may then have a free anterior 
edge as well ; or it may be very small (Fig. 94 c), and 
liardly separable from the rest of the auricle. 

This is the part of the ear which is perforated for 
ear-rings, and certain races specially cultivate it for 
supposed GBsthetic reasons, hanging weights upon it 
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for the purpose of increasing its length. Bar-ringa 
have been considered a relic of this harbarous prac- 
tice. 

Above the lobule is the concha, a wide open depres- 
sion which leads to the external auditory meatus. 

The incurved margin of the ear, which begins below 
and behind at the lobule and curves round the ear 
to the middle of its anterior border, is the helix. 
" Darwin's tubercle " is situated in the upper and 
back part of this mai^in. 

The concha is bounded at its upper and back part 
by a ridge known as the antihelix. The ridge bifur- 
cates at its upper extremity, and is separated from 
the helix by a depression, somewhat in the shape 
of an elongated pear bent upon itself, called the 
scaphoid fossa. 

The concha is prolonged downwards into a little 
bay, whose boundaries are the tragus anteriorly, and 
the antitraffus situated at the back. The little bay 
has the name of the ijunsura intertragica. 

Just above the tragus, and slightly in front of it, 
the cms helicis forms a prominence directed back- 
wards into the fossa of the concha. There is no 
cartilage between this part of the helix and the 
tragus. 

The auricle is apt to become red in cold weather, 
and it takes a part in the general reddening of the 
face known as blushing. 

Large ears are often prominent. Ears may be 
nearly triangular in shape, broad above and narrow 
below. There may be hardly any lobule developed 
at all, and it may bo closely attached to the side of 
the head. 

Upon the back part of the side of the face a massive 

quadrate swelling is formed by the Tnasseter muscU 
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(Fig. 95), lying on the angle of the jaw. Ita promin- 
ence is much more noticeable when the jaws are 
clenched, and it can then he seen passing hetween the 
mandible near its angle and the zygomatic arch. 

The outline of the contracted muscle may be some- 
times obscured in the glutton by the over-develop- 
ment of a tongue-like lobe 
of the parotid gland, which 
lies horizontally upon the 
surface of the masaeter. 

In a face w^hich has clearly 
cut and well - marked fea- 
tures, the following points 
should be noted by the 
student. There is a well- 
marked furrow, running 
from a point just below the 
inner angle of the eye, down- 
wards and outwards, well 
on to the cheek. There is 
a second furrow below, and 
nearly parallel, continuous 
above with the fossa above 
the ala of the nose, and 

cur\-ed downwards below to 

pass just outside the angle 

of the mouth. Between these two furrows is the 
naso-labial fold. There is a third furrow passing 
in a curved direction downwards and outwards 
from the angle of the mouth. The furrows, or 
wrinkles, best seen in old people at the sides of 
the eyes, lie at right angles to the fibres of the 
orbicularis palpebrarum, and thus are disposed in 
a radiating manner. 
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CHAPTER X 

EXPRESSION AND GESTURE 

The importnnt subject of Bixpression and Oefr 

tore must now engage the student's attention. 

Tliose ivho are intimate with the habits and in 
sympathy with the af¥ections of the lower animals 
will l>e aware of the great part which is played, not 
only by the face but by the whole body, in the 
exi>re»8ion of various emotions. A very familiar ex- 
ample of this is the attitude and actions of the tail 
and the ears in the dog, and the different posi- 
tions they assume according to whether the animal 
is pleased or otherwise. In the human species few 
except actors make much use of the possibilities 
we still possess, in sj>ite of clothes, for the expression 
of our emotions by gestures of tlie head, tntnk, and 
limbs, su that the body has come to play a much 
smaller part in emotional expression than it does 
in some animaLt. But the variations in the form 
of the face which betray different mental conditions 
are greatly in advance, both in variety and degree, of 
those of most of the lower animals, ]>ossibly for a 
similar rejison — viz. that our face is not covered with 
hair as theirs is. 

Figure 96 and Figure 100 exemplify better perhaps 

than words can explain some of the minutiffi which 

produce the obvious diffei-ences in expression. The 
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one shows depression and grief, perhaps long con- 
tinued; the other, pride and good health. 

In the space at our disposal only a very short 
account can be given of this complicated subject. 
To begin with, we must surely recognise that while 
there is infinite variety, and no two faces are exactly 
alike, yet there are very definite and distinct types 
of face. Next, that, given any pai'ticular face, its 
expression will vary much from time to time. And 
lastly, that each variation of expression will depend 
upon alterations of the surface form, and that these 
alterations are caused by the contraction or relaxa- 
tion of the facial muscles. The facial muscles are 
small, because they have not got to move heavy 
bones, therefore they are rarely capable of being 
identified through the skin, and they are supplied 
by the facial, or seventh pair of cranial nerves. Of 
these muscles there is an exceedingly good dissection 
in the Huuterian Museum at the Boyal College of 
Surgeons. These muscles are developed in connec- 
tion with, and are capable of pulling upon and so 
altering the shape of, one or other of the orifices 
of the face — the ear, the nose, the eye, but especi- 
ally the mouth — and so influencing the expression. 

Tlie muscles which converge upon and surround 
the mouth may first be considered. 

The orbicularis oriu (Fig. 95, p. 2^ili) surrounds the 
oral fissure much in the same way that the orbicu- 
laris palpebrarum lies disposed around the palpebral 
fissure. This muscle forms in great part the mass 
of each lip, and has its fibres arranged in parallel 
and concentric circles. But it has an intimate con- 
nection ^vith other smaller muscles whose fibres 
blend with its own. Not only do these muscles 
pass into the orbicularis, but they send a variable 
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number of their fibres into the overlying skin, and 
so contribute materially to the infinity of small 
differences which characteriRe each individual face. 
They are very numerous, twenty in all, ten on each 
side of the face. Their insertions, either to muscle 
or skin, are extremely movable, whilst their origins 
are fixed to bone. They are as follows : — 

1. Levator lahii siiperioris. 

2. Levator anguli oris. 

3. Levator lahii suporioris alseque nasi. 

4. Zygomaticus major. 

5. Zygomaticus minor. 

6. Buccinator (the largest). 

7. Bisorius. 

8. Depressor labii superioris. 

9. Depressor anguli oris. 
10. Levator menti. 

If the name is long there is this compensation, that 
in most cases it tells you the attachments or action 
of the muscle. 

The buccinator (Fig. 95, p. 2.'}^), the sixth muscle on 
the list, is a thin sheet which blends in front with the 
muscles at the angle of the mouth. It arises behind 
from a 3 -shaped area of the jawbones correspond- 
ing to the three molar teeth. 

The muscles numbered from 1 to 5 on the above 
list lie above and in front of the buccinator, the 
others below and in front. 

The levator labii fmperioriH (Fig. 95, p. 233) passes 
from just below that part of the infra-orbital margin 
which is formed by the superior maxillary bone to 
the upper lip. 

The levator anguli oris lies chiefly under cover of 
the last-named muscle, and passes from the superior 
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maxilla to the angle of the nioutli. The two latter 
muscles are those which raixe the angle of the mouth 
and the upper lip. If the student makes this obser- 
vation himself, he will noti<!e that this action is in- 
variably accompanied by the raising of the nostril 
on the same side. This is due to the fat-t that there 
is a small muscle with a long name (No. 3 on the 
list), which passes from the side of the nasal procets-s 
of the superior maxilla, and which is inserted not 
only into the upper lip, but also into the ala of 
the nose. 

The zygotnaticus minor passes from the anterior 
part of the outer surface of the malar bone to the 
upper lip. The zyifomatk-ua major passes from the 
posterior pait of the outer surface of the malar bone 
to the angle of the mouth. 

The buccinator, as has been mentioned, passes to 
the corner of the mouth. The student should notice 
that it lies on a deeper plane than the other muscles. 
It supports the cheek and prevents food from collect- 
ing between the teeth and the inside of the cheek. 

The rinoi'iwi (Fig. 95, p. '£.\'-i) passes from the side of 
the cheek to the angle of the mouth, and lies in a 
slightly curved horizontal plane. By its contraction 
it draws the angle of the mouth backwards. 

The depresitor ant/uli orit passes from the inferior 
margin of the mandible to the angle of the mouth. 
The depressor labii inferiortu passes from under cover 
of this muscle to the lower lip. 

The levator mend has only an indirect action upon 
the shape of the mouth, for it passes from that part 
of the mandible which lies below the incisor teeth to 
the skin on the chin. Its action is to raise the chin, 
and so it helps to protrude the lower lip. 

Two of the muscles which surround the eye have 
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already been described (p. 213), viz. the orbicularis 
palpebrarum and the levator palpebrse Huperioris. A 
third, the coiTugator supereilii, Hoa under the inner 
portion of the upper part of the orbicularis palpe- 
brarum. By its contraction the skin of the lower 
aud middle part of the forehead is thrown into 
vertical or oblique folds. 

The mnsoles of the nose are as follows : — 

The pyramidalis nam lies on the upper part of the 
nose, and is really a part of the orbicularis palpe- 
brarum. 

The compressor naria pfisses from each side ovei- 
the lower half of the nose. 

The depressor alee nasi passes from the superior 
maxilla above the incisor teeth to the septum and 
aleB of the nose. 

There are also two feeble muscles known as 
dilatores nai-is, placed on the outer side of each 
nostril. 

The expression of the emotions is chiefly effected 
by varied combinations of these facial muscles. But 
there are other factors, such as the state of con- 
traction or relaxation of the blood-vessels in the 
skin, and the secretion of certain glands, such as 
tears or perspiration. 

Blushing. — This is due to the increased flow of 
blood through the superficial vessels, especially of the 
face, external ear, forehead, and neck. The shoulders 
and chest, and even the whole body, may participate 
in the general flush of the skin. 

Blushing must be distinguished from hectic, in 
which the face is usually drawu and pale, with a 
scarlet flush on each cheek ; it must also be dis- 
tinguished from the rubicund face associated with 
good health, sunbui'n, or chronic alcoholism, when 
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the nose especially is red and bloated, and small 
superficial veins appear on the skin, chiefly at the 
ULargin of the nose. 

Secretion of Tears. — The tears, the popular name 
for the lachrymal secretion, come in regular, never- 
ceasing supply from the lachrymal gland, situated 
under cover of the outer and upper angle of each 
orbit. This lachrymal secretion enters the upper 
and outer part of the conjunctival sac, and when 
the quantity is not excessive it is conducted by the 
movements of the lids to each punctum, and from 
thence into the nasal cavity vi& the caualiculi aud the 
lachrymal canal. The secretion of the lachrymal 
gland, and pi'obably of all glands in the body, never 
quite comes to a standstill, but any normal amount 
is carried away by the lachrymal canal, and evapo- 
rates in the nasal cavity, an important function of 
which is to moisten and warm the inspired air before 
it reaches the lungs. 

An abnormally brisk secretion, however, is apt to 
prove more than the lachrymal canals can carry 
away, and then, as in exposure to high winds or 
other irritation, or the presence of a foreign body 
in the eye, the tears roll out of the palpebral fissure 
and down over the face in drops of various size ; 
and similarly in grief. 

Seci-etion of Sweat. — Cold-blooded animals are not 
provided with the means of maintaining an even 
body temperature in the face of considerable altera- 
tions in the t«raperature of their surroundings. 
Warm-blooded mammals, on the other hand, are so 
provided, and the complex co-ordination of functions 
which is necessary to achieve this very desirable end 
is more efficient in the human than in any other 
species. Energy is defined as the power to do work, 
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and no organ in the body — indeed, no living cell, 
whether of nerve, gland, muscle, or bone — can do any 
work without setting free some heat. Every living 
body is therefore constantly generating heat, some- 
times less, as during rest and starvation, sometimes 
more, as during exercise and plethoric feeding. The 
surrounding medium is sometimes bo much colder 
than the body that much heat is abstracted from the 
surface of the body — as in the case of prolonged 
immersion in a cold bath, or of exposure to cold air. 
This condition is promptly met by the withdrawal of 
blood from the surface, with resulting pallor and dry- 
ness of the skin. Sometimes, on the other hand, the 
air is so much hotter than the body that the latter 
would actually be raised to fever heat, or even to boil- 
ing (e.g. in a Turkish bath), if blood was not promptly 
supplied in excess to the skin, and the sweat-glands 
Btimuluted to pour forth moisture, the evaporation of 
which cuols the surface. A dog cannot sweat, and 
therefore exposes as much moist surface as he can to 
evaporation on a hot day by hanging out his tongue 
and "panting" air to and fro over it. 

The average temperature of the body of a lai^e 
number of human beings in health is found by obBer- 
vation to be 98.4° F. — rather lower in the morning and 
rather higher in the evening. And n'ithin a degree or 
two of this normal we are enabled, by a very deli- 
cate nervous adjustment betw^een the heat-producing 
(especially the muscular) and the heat-losing (espe- 
cially the cutaneous) systems, to maintain au equi- 
librium in spite of very considerable extremes of 
tropical heat and arctic cold. Only when so much 
sweat is secreted that it cannot evaporate off the 
surface of the skin as quickly as it oozes from the 
millions of mouths of the sweat-glands, does it 
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accumulate into visible drops and the subject is 
commonly aaid to "perspire" or "sweat," though as 
a matter of fact we are unconsciously perspiring 
every minute from our birth to our death, and 
cannot live many days if this function of the skin 
is abolished. Visible sw^eating occurs also in certain 
mental states, e.g. the fainting condition, and great 
fear, and that is why some explanation of the 
phenomenon has been offered here. 

The phenomena of blushing and its opposite, pallor, 
the escape of tears, and the accumulation of sweat 
on the skin of the face, are associated with many and 
various expressions, hut the actual production of 
these expressions is chiefly brought about by the 
action, or want of action, of the small muscles of the 
face, of which the attachments have just been con- 
sidered, together with the action, or want of action, 
of those larger muscles, and especially the masseter 
and the platysma, which move the lower jaw. 

The student's attention has already been drawn to 
the fact that the form of the body and limbs in man 
differs from that of the lower animals in the follow- 
ing essentials : — 

(1) The relatively large size and arched shape of 
the foot, because of its increased importance in the 
erect attitude. 

(2) The large size of the buttocks, which has s 
similar explanation. 

(3) The breadth of the chest. 

(4) The extent of the movement permitted in the 
joints of the upper limb. 

(5) The power of opposition of the thumb, and 

(6) The large size of the head. 

But these characteristics of the human form are not 
more marked than the differences which exist in the 
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capacity for variation of expression, by means of the 
facial muscles, between man and the lower animals. 
And for him who would master the Bner gradations 
of those expressions a careful and detailed study of 
the origins of the small muscles of the face will 
well repay the labour involved. 

The facial muscles can be divided into groups sur- 
rounding the various orifices, viz. the palpebral, buccal, 
and nasal apertures. Each group may be subdivided 
into those muscles which by their action close the 
particular orifice and those which open it. Let us 
take as an instance the expression of mirth or 
laughter. We see at once that the lips and the 
angles of the mouth are widely separated, and thus 
the shape of the buccal orifice tends to assume a 
quadrilateral form as in the Mask of Ck>medy. The 
teeth are exposed unless, perchance, the individual 
happens to have very bad ones, when the natural 
expression will be vitiated by an unnatural and con- 
scious and constrained effort to attempt to conceal 
this blemish, revealing at once some element of self- 
consciousness in the expression of mirth, an expression 
which in its ideal form is entirely unconscious, or at 
least involuntary. Some wrinkling will occur round 
the eyes, and the eyelids be drawn upwards owing to 
the action of "orbicularis palpebrarum," and there 
will be some drawing upwards of the angles of the 
mouth and of the whole of the side of the face, caused 
by the action of the zygomatici ; and indeed, if the 
expression stops at a smile short of laughter, the 
characteristic upward pulling of the angles of the 
mouth is due chiefly to these muscles. 

In the expression of grief (Figs. 96 and 97) the 

opposite of each of the actions which produce laughter 

is seen ; the angles of the mouth, and indeed the whole 
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of the substiiiice of the cheek, is drawn downwards. 
The eomigator supercHii draws the eyebrows inwards 
and produces a vertical wrinkling at the root of the 
nose i the lower jaw droops, and so do the eyelids ; the 
hps are slightly • separated from ostch other. To take 



Pig, »•.— Swnnr. 

one more instance, viz. the expression of pain, the 
mouth is either slightly opened or firmly closed ; its 
angles are either drawn together or retracted; the 
jaws and gums are firmly clenched ; and some frown- 
ing is produced again by the corrugator supercilii. 
In the case of fear the chief play of the muscles is 
seen in the parts surrounding the eyes and the mouth. 
The eyes are widely opened, fully exposing the " white 
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of the eye"; the eyelids are raised by the occipito- 
frontalis, and the forehead is wrinkled transversely. 
The mouth is opened, but in a somewhat expression- 
less way ; and, be it noted, this opening of the mouth 
is not as great as the separation of the jaws, so 



Fig. >T.— 0«]M)Uon. 

that the teeth are hardly, if at all, uncovered, 
whereas in the expression of grief or pain the upper 
teeth are apt to be shown. Terror (Pig. 98) is a 
higher degree of fear, and is indiiiated by a knitting 
of the forehead concurrently with an elevation of the 
inner or median part of the eyebrows, and the pupils 
are widely dilated. Despair expresses itself by re- 
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laxation not only of the muscles of the face, but also 
those of the w^hole body. Many other expressions 
will occur to the student as worthy of study and 
description, but our attempt has been rather to select 
typical ones and to remember that, as Darwin said, 
"In our estimate of any particular expression we 



VUs- «.— TWror. 

are often guided to a much greater extent than 
w^e suppose by a previous knowledge of the person 
or the circumstances." Indeed, the subject is a very 
complex one, and its full consideration would involve 
an examination of the personality of the individual 
concerned in each instance. It has often been said, 
for instance, that guilt is rarely unassociated with 
some degree and expression of fear. There are, how- 
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ever, children who certainly have no sense of fear, 
yet present quite s guilty expression when reproved. 
Conversely, even the partial lowering of the eyelids, 
the shifty travelling of the eyes, and the blushing of 
the face must not convince us of their guilt, for it 
may well be that they are only afraid. ShynesB is 
associated with a curious tendency to lateral move- 
ments either of the face alone or of the whole trunk. 
The question may be aeked, Is this based upon an 
attempt on the part of the individual to avoid looking 
any facts or individuals in the face? 

The shaking of the head from side to side which 
indicates the word " no," and the upward and 
downward movement of the head to express the 
word " yes," are famihar and intereHtiug phenomena. 
These are the movements associated in infants with 
the refusal or acceptance of food, and it looks as if 
nature had stereotyped these movements to save 
herself from having to invent fresh expressions for 
dissent and assent in the adult. 

Professor Cleland gives an admirably concise de- 
scription of the expression of deceit. " The culprit 
sheltering himself by a lie hangs his head over his 
secret, while he steals upward glances to see the effect 
which he distrusts." Soom, digdaJn, aneerinfiTt and 
defiance have, as Darwin has pointed out, much in 
common. There is a slight raising of one side of the 
mouth so that the canine tooth is exposed ; the side of 
the nose is also slightly elevated, and this expression 
may easily pass into a smile. A young child's smile 
is always delightful to watch, and especially when 
talking with a " grown up," for then there is often 
just a trace of derision in it. In derision as in 
other expressions, many other parts of the mus- 
cular system besides the face are called into play, 
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to aid in the depiction of the mental state of the 
subject. 

The subject of " gestnro," as these various secon- 
dary movements of the different parts of the skele- 
ton are called, ia a very lat^e one, and can but be 
hinted at here. Notice the aversion of the face by 



Tig. 9».—Aagt3t. 

turning of the head in derision ; the shrugging of 
the shoulders in doubt, indecision, or depreciation ; 
the erect head of candour ; the bowed head of shanie 
or great grief; the confident and decisive step and 
action of the whole body in conscious rectitude ; the 
shuffling gait of the Uriah Heap, and even the spitting 
of the affronted and slighted Shylock. Blushing, and 
the inability to keep the limbs quiet, particularly 
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the hands, are two characteristics of shyness or 
self -consciousness ; the eyes, too, are then turned 
downwards. Self-conceit is quite different from self- 
consciousness, and has totally different expressions 
and gestures, though both may be considered to be 



Tig. 100.— Balf-appiwdatloii. 

due to an over-estimation of the Ego. Sulkiness is 
generally indicated by pouting and frowning. Decision 
by firm closure of the mouth ; though, as we have seen, 
it is an open question how^ far there is any ground for 
the popular impression that a massive chin goes with a 
strong nature. Sir Charles Bell drew attention to the 
rdle whioli the mosoles of respiratioii play in the 
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production of certain expressions ; those which are 
dependent upon the firm closing of the mouth are 
usually associated with fixation of the chest in the 
position of full inspiration. The deep, long-drawn 
breath known as a sigh and associated with grief 
or despair, and the convulsive movement of the 



Fig-. 101.— BDapicion. 

diaphragm, together with some degree of spasm of 
the laryngeal muscles, musing audible laughter, are 
notable instances ; and so, probably, is the slightly 
increased rapidity of breathing, together with dis- 
tinct raising of the alie nasi and compression of the 
mouth, so that the breathing takes place through 
the nose, in the expression of anger. 

The Teeth. — Voltaire has said that no v 
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be really good-looking who has bad teeth, and no 
woman who has good teeth oan be considered ugly. 

The condition of the teeth is, indeed, an important 
factor in the appearance. The shape of the jaws and 



Fie. tin.— Anttdpatloii. 

the play of the facial muscles is largely dependent 
upon their physiological perfection, and so in no less 
degree is the health, and the appearance of health, in 
the individual. It is therefore desirable that the art 
student should consider a few^ points in their develop- 
ment and anatomy. There are two seta of teeth 
which erupt from the gums at two distinct periods of 
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life. The temporary or milk teeth begin to appear 
at about the sixth month, and are complete by the 
end of the second year. They are pearly white and 
translucent, but smaller of course than the perma- 
nent teeth, and as a general rule more narrow at 
the bases than at the cutting edge. There are 
five of them on each side in both jaws, and they 
are named from the middle line outwards : (1) 
central incisor, (2) lateral incisor, (3) canine or eye 
tooth, (4) first molar, and (5) second molar. There 
should be a distinct gap between each of them. 
The temporary teeth are pushed out and loosened by 
the eruption of the permanent set, the first of w^hich 
to appear is one of the molars, usually at about 
the sixth year. There are more permanent teeth 
than temporary, viz. thirty-two instead of twenty, 
or eight instead of five in each half of each jaw, 
and named from the middle line outwards : central 
incisor, lateral incisor, canine, first and second pre- 
molars, or bicuspids, and first, second, and third 
molars, of which the last is given the nickname of 
wisdom tooth because it does not erupt until about 
the eighteenth year. The most striking demonstra- 
tion of the effect of the teeth upon the appearance 
of the face is, of course, to be found -when they are 
shed, and w^hen, following upon their loss, the alveolar 
or tooth-bearing margin of the t^vo jaws is absorbed. 
The edentulous stage is then reached and the lower 
jaw has to modify its form considerably, so that 
its toothless gum may be approximated to the upper 
jaw, as seen in the elderly nutcracker type of face, 
a change in the skeleton w^hich obviously must leave 
the soft parts covering the jaws in a baggy and 
wrinkled state. 
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CHAPTER XI 

DIFFERENCES OF SIZE AND PROPORTION 
IN THE SEXES 

Thg average female is siaaller than the average 
male, and the only part of the skeleton which 
does not conform to this general rule is the pelvis. 
The muscles are usually not nearly so well marked, 
owing partly to their less vigorous use, but chiefly 
to the presence of a larger quantity of superficial 
fat, which is especially thick over the chest, the 
buttocks, the hips, and the thighs. 

The outline of the body of the female differs very 
much from that of the male. (Compare Fig. 103 and 
Frontispiece.) The narrow part of the body, or waist, 
of the female is situated at the level of the tenth or 
eleventh rib, and is therefore rather higher up than 
the narrow part of the male. Owing to the greater 
breadth of the female pelvis, the femora are more 
inclined towards each other at the knee than are 
those of the male. Hence the normal slight degree 
of "knock-knee," or genu valgum, is more obvious 
in females than in males. The limbs generally are 
more rounded and " shapely " in women than in 
men. The calves are more pronounced, the ankles and 
wrists more slender, and the instep more markedly 
convex in the female. 

The face is smaller in females than in males, and 
the comparatively small development of the occipital 
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DIFFERENCES OF SIZE AND 

and frontal regions of the skull in females is also to 
be noticed. 

But a comparison of the Plates at the end will 
demonstrate that the three most obvious differences 
between the male and female form are to be found at 
the waist, the pelvis, and the thigh. With regard to 
the waist, it will be remembered that between the 
costal margin and the pelvis the body has no bony 
support except that of the vertebral column at the 
back, the rest of the circumference at this level 
being composed of the soft tissues of the abdominal 
wall. In every normal subject, whether male or 
female, there is a distinct narrowing at this part of 
the trunk, which is named the w^aist, or the "true 
waist." In the female, owing to the greater width 
of the pelvic bones, it happens that the narrowest 
girth is in the upper rather than the lower part of 
this unsupported interval, and therefore the waist 
is, or should be, at about the level of the costal 
margin ; the figure of the Venus of Mile is often 
named as an example of the correct proportion 
which the female figure should possess. 

The anatomical waist is found to be about equal 
to one and a half times the breadth of the head 
in either sex. It appears to be less than this in 
the female, because relatively and absolutely the 
breadth of the pelvis is greater in the female, and 
also because the concavity backwards of the lumbar 
spine is greater in the female profile. This increased 
tilting of the pelvis as seen in the female profile, 
besides making the ^^aist more obvious, also makes 
the buttocks more prominent belo^w. Further, the 
increased width of the pelvis separates the femoral 
trochanters more from one another and increases the 
width across the hips, and this increased massive- 
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ness is observable al! down 
the upper two-thirds of the 
thigh ; it is contributed to, 
not by increased muscular 
development, but by a thick 
deposit of subcutaneous fat, 
eo that while the greatest 
breadth of the male hips is 
at the level of the great tro- 
chanters, the greatest breadth 
of the female hips is at a 
slightly lower level. 

Relative Measurements m 
Children and in Male and 
Female Adults. — Although 
there may be a great fasci- 
nation for some mtncla in 
formulating elaborate rules 
for the accurate measure- 
ment and comparison of 
various parts of the body, 
the student of art anatomy 
will do well to remember 
that the more exact the 
measurements which are 
made upon one special in- 
dividual, the more liability 
to error is there if you 
attempt to lay down general 
rules therefrom. One can- 
not measure the parts of the 
human skeleton in milli- 
metres or quarters of an 
inch. The prominences and 
fossae which are taken for landmarks are 
255 
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" points," but surfaces too large to yield incontestably 
accurate observations. The position of a limb will 
alter its apparent length ; and the two limbs, more- 
over, may be, and frequently are, even in a normal 
individual, of unequal length, just as every face, 
every cranium, and every trunk is to some slight 
degree asymmetricoL 

It has already been pointed out that dififerences 
in the height of individuals are due chiefly to the 



length of the trunk or to the length of the lower 
limbs. 

Professor Marshall took for his measurements 
a unit of nearly one inch, rather more than an 
inch in the male, rather less than an inch in the 
female. 

In the lower limb of a male subject the thigh 
measures 18, the leg 14, and the foot 9 units (Fig. 
104). 

In the female the thigh is still 18 and the leg 14, 
but the foot is only 8 units. 

In the male upper limb the arm is 13, the forearm 
9, and the hand 7J units. In the female the corre- 
sponding figures are 12^, 9, and 7^. 

The stature of the adult is equal to 7i heads. 
256 
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The axial part of the hody equals 4 heads, viz. : — 

1. From vertex to below chin. 

2. From below chin to lower end of the breastbone. 

3. From lower end of breastbone to 
crest of ilium. 

4. From crest to below the tubero- 
sity of the ischium (Fig. 104, p. 255). 

Other measurements which will be 
found useful are as foHows : — 

The head in both sexes is 6J units 
wide. 

The face in both sexes is 6 units 
wide. 

Breadth of the shoulders in the 
male is 18 units. 

Their breadth in the female is 17 
units. 

Breadth of the neck in the male is 
5 units. 

Breadth of the neck in the female 
is 4^ units. 

The stature of the newly bom 
child is equal to a little more than 
4 heads. 

The viid point of the stature is 
situated — 

1. At birth, a little above the navel 

/■cij„ ine\ "ff- 106.— Child, 

(Fig. 105). Bid.TKw. 

2. At two years, at the navel. 

3. At ten years, on a level with the upper part of 
the femoral trochanters (Fig. 106). 

4. In the adult, on a level with the arch of the 
pubes. 

These levels emphasise the large relative size of 
the head of a child compared to that of an adult. 
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The student will do well to remember this point, and 
should never make the mistake, as has frequently 
been made, in the portraiture o£ the mother and her 
child, of drawing the head of the child too small. 
Nor should he make the child's face intellectual ; full 
of expression, if he likes, may be the face he draws, 
but of intellect there is no indication at such an 
early age. 
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CHAPTER XII 

GROWTH, DEVELOPMENT, AND MEASUREMENTS 

ALTHOUGH special points about gro^h and develop- 
ment have already been alluded to in the chapters 
upon the anatomy of the adult, many others which 
will interest the art student yet remain. 

The somewhat lengthy dependence of the human 
infant upon his elders is noteworthy. Owing to the 
lai^e size of the head, it is unusual for him to be 
able to sit up much before he is nine months old, to 
stand much before he is twelve months, or to toddle 
much before fifteen months. 

The new-bom infant is frequently jaundiced, and 
his head bears the impress of the maternal passages 
through which he has passed. His head is oft«n 
long and triangular, and markedly asymmetrical, and 
altogether not a very beautiful object. 

The infant, even when not being fed, purses up 
his lips and sucks as if his life depended on the 
sucking — as indeed it does — and to this end nature 
develops the cartilage of his low^er ja^ into bone 
earlier than anywhere else in the skeleton. 

At first he hardly notices anything, not even 
a bright light. The arms are long, compared 
with the legs ; the abdomen is large in comparison 
with the chest; the buttocks are small, and the 
thighs somewhat flexed upon the trunk. The nails, 
which are fully developed before birth, are of a 
beautiful pink tinge. 
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The tueaRurements of the foot are very character- 
istic in an infant. Its greatest breadth is nearly, if 
not quite, half its length. The foot is a little flexed, 
and is turned inwards at the ankle, and presents no 
obvious arch of the sole. 

The statement sometimes made that there is no 
bony arch is inaccurate. The bony arch of the 
young child is as well developed as that of the 
adult. But, owing to the lai^e amount of sub- 
cutaneous fat, the external features of the arch ore 
obscured. 

As the days pass the child pays a httle more atten- 
tion to external objects, and is fascinated especially 
by a bright light. 

In the early days of infancy the child is, or should 
be, continually either sleeping or feeding. Later on 
he will begin to amuse himself by sucking his thumb 
or fingers. The child either sucks the thumb or two 
fingers. Nature has provided that the object sucked 
should be sufficiently large to fill up the orifice of the 
mouth. Thus the ball of the thumb is eng^ed in 
the mouth, and by this happy provision no air is 
sucked in by the side of the thumb. When the child 
sucks two fingers, the groove between them exactly 
corresponds to the portion of the central papilla of 
the hp, so that a minimum amount of deformity of 
the lip is produced. 

As yet no teeth are present. The cheeks are 
prominent with fat, forming the " sucking pad." 
The lips are full, and deep rod in colour. The back 
is straight; no secondary curves are yet developed 
in the spine ; only a generally convex one directed 
backwards is present in the first year of life. 

Constant motion, while awake, is the characteristic 
feature of the infant. Tears and laughter are rarely 
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seen. He may wail, he may yell, but it is not 
till he is over two months old that he will begin to 
smile or actually to drop tears. He may very readily 
be made to smile after this age by placing the tip of 
the index finger upon both upper and lower Up at the 
same time. 

The muscles generally do not stand out well ; they 
have had little opportunity yet of developing, and 
there is an extraordinarily thick covering of fat under 
the skin. 

Later the child begins to take an interest in things 
generally, and his anatomy undei^oes a development 
which is the necessary preliminary to the assumption 
of the erect attituda 

It is a general belief that girls adopt the erect atti- 
tude earlier than do boys. This belief may be founded 
on correct statistics, but it is difficult to explain on 
anatomical grounds. The pelvis, differing consider- 
ably in the two sexes, differs not only in the adult but 
also in the infant and in the child. The pelvis even at 
birth shows well the sexual differences which have 
been described in the adult. Now the pelvis of the 
female is not nearly so well adapted for the assump- 
tion of the erect position as is that of the male, but 
the more forward mental development of the female 
child may possibly get over this difBculty. 

The infant cannot at first sit upright. By the 
time, however, that he reaches the age of eighteen 
months, he would be considered backw^ard if he were 
not able to walk without assistance. 

Let us trace the development of the power to 
stand upright. To begin with, the upper limbs are 
relatively larger than in the adult, the lower limbs 
relatively smaller. But as the baby begins, very 
soon after birth, to kick his legs about, and to use 
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them more than his arms, they grow faster (vide 
Plate XV.). The child next sits up with a little sup* 
port. Then he desires to get about from place 
to place. He may begin by crawling, or, as often 
happens, he may prefer to walk, clinging on to the 
furniture or other supports with his hands, always 
leaning a little forward. 

The baby's crawl is not quite the same as that 
w^hich is often practised by adults to please the 
young. It is a far superior performance. A young, 
strong, and vigorous baby can make almost a trot 
of his crawl, and progresses upon hands and feet, 
only occasionally using the knees. The adult always 
puts his knees on the ground in this method of 
progression. 

Skill comes with age, and the child depends less and 
less upon his upper limbs for support, until finally 
be Ih able to stand, without their aid, by himself. 
It is to be noticed that the buttocks increase in 
size, partly, and perhaps chiefly, because in the 
effort to stand the gluteal muscles are developed 
{Fig. 107). 

But there is another reason. The student will 
remember that there are four curves in the spinal 
column, viz. cervical, dorsal, lumbar, and sacral. 

The sacral and dorsal concavities forwards are 
present and merged into one at birth, and the thighs 
are slightly flexed upon the abdomen. This means 
that when the child attempts to stand upright, the 
abdomen, or, to be more accurate, the pelvis, finds 
itself slightly flexed upon the thighs. In order that 
the child may not fall forwards, the spine above the 
pelvis has to be carried backwards, and thus the con- 
cavity backwards in the lumbar region is produced. 
And the production of this curvature, in addition 
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to some forward rotation of the sacrum, very much 
increases the prominence of the gluteal region. 

When the infant has adopted the erect attitude, 
the legs continue to grow at a greater rate than the 
upper limbs, till in the 
adolescent who is not 
yet fuUy developed 
the lower limbs may 
appear almost ridicu- 
lously long. 

The rather promi- 
nent abdomen, due to 
the very great size of 
the liver, and the 
small chest of the 
quite young child give 
place to the promi- 
nent chest and some- 
what retracted abdo- 
men of the youth. 
It may interest the 
student to know that, 
although the young 
child is commonly said 
not to have a very 
big chest, yet we have 
seen, not once nor 
twice, but many times, 

young children with "K ^'"■-'^ '**"'. 1' ""l*"*.' "^ ^'^ 
magnincent develop- to yna. 
ment of the upper 

part of the trunk. Though increase of stature ceases 
as a rule well before twenty, proportional increase of 
massiveness does not usually supervene till five, ten, 
or even fifteen years later, except that the shoulders 
263 



sdbyGoOgle 



GROWTH, DEVELOPMENT 

become broader, owing to increase in the length of 
the clavicle by growth at its inner extremity. 

Between tbe ages o( twenty and thirty the muscu- 
lar system is at its best, and the individual muscles , 
are beat seen and felt. After thirty they tend, espe- 
cially in dw^eUera in civilised countries, to become 
obscured by the presence of fat, unless special care 
is taken to keep them in condition. The fat which 
thus becomes obvious on the eurftice of the body 
is associated with a deposit of the same material in 
the deeper parts, notably in the abdominal cavity, 
and especially in that portion of it known as the 
great omentum. This is a structure which hangs 
down like an apron in front of the bowels and pro- 
tects them to a material degree from exposure to 
cold, and to a lesser degree from injury. Thus arises 
that "lower cheat" which is so much dreaded by 
men who are particular about their figure. 

As old age advances the skin usually becomes paler, 
and the face, neck, limbs, especially the shoulders 
and buttocks, and trunk, with the possible exception 
of the abdomen, thinner. A general forward curve 
of the back, as seen in the infant, develops again, 
and in fact the old man returns to some of the 
anatomical, as w^ell as other, characteristics of child- 
hood ; he is compelled to re-enlist his upper limbs 
as aids to his withering legs, and when he loses 
his teeth be must take once more to baby-food and 
almost to sucking. He loses that control which is 
tbe ball-mark of the prime of life, he totters and 
shakes once more, and is easily pleased, and as easily 
vexed, in his second childhood as he was in his first. 

The changes from birth to old age in the curvatures 

of the spine, its seen in profile, are thus remarkable. 

The infant, as already stated, presents only a single 
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primary curve, convex backwards. As he grows older 
secondary curveH appear ; the sacrum becomes more 
deeply concave downwards and forwards ; then the 
lumbar and cervical curves, concave backwards, de- 
velop, and the original 
primary convexity back- 
wards persists only in the * 
dorsal region ; this per- 
sists until senility brings 
a diminution again in the 
lumbar and cervical con- 
cavities backwards, with 
that stooping shoulder 
and drooping head which 
are so chai*aeteristic of 
old age. 

We have seen already 
that at birth and in the 
young child the skull 
dilTers from that of the 
adult in being much 
larger in proportion to 
the trunk and limbs. 
Notice also that the 
frontal and occipital re- 
gions are small, the 
frontal eminences are re- 
latively higher and wider 

apart in the child, the ng.ioe._TiwO»itof«iiOldll«n 
lower jaw is small, and 
the mastoid process is hardly developed at all. 

The differences which exist in the size, shape, and 
apjiearance of the jaw, at varying ages, may be con- 
sidered as entirely due to the presence or absence 
of teeth- 
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The jaw of the adult has been described as having 
the shape of a horseshoe, whose two free ends are 
bent upwards at a right angle to form the rami. 
In infancy and old age these rami are less abruptly 
bent upwards, with the result that the angle of the 
jaw is less marked. In the infant the muscles of 
maatication have not been used to any great 
extent ; in the old, when the teeth have gone, the 
muscles, which perhaps act too powerfully, tend to 
straighten out the jaw. The "nutcracker" appear- 
ance of the Biged is familiar, and is thus explained. 
The small size of the jaw in a child is due to the 
small number and size of the teeth. The fangs 
of the teeth are surrounded on all sides by bone, 
and when the teeth are removed, the sides of the 
bone, which suiTound the empty sockets, drop to- 
gether, and that which was formerly a broad margin, 
supporting and filling out the face, now becomes a 
narrow edge. In fact, the hollow face, retracted 
mouth, and thin lips of the old man are chiefly caused 
by the loss of his teeth (Fig. 75). 

In Fig. 108 the student should notice the totter- 
ing attitude of the old man, the flattened foot, the 
bent knees, the prominent and "baggy" lo^er part 
of the abdomen, and the curved back — factors which 
all tend to shift the centre of gravity forwards, so 
that the man has to support himself with his arms 
by means of a stick. 
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COMPARATIVBJr ANATOMY 

It is not proposed in this chapter to deal in any way 
minutely or scientiflcally with the subject, neces- 
sarily a large one, of comparative anatomy, but 
rather to put forward some at least of the more 
salient points of resemblance and difference between 
the structure of man and the animals. 

On- looking at the subject, we quickly realise that 
there is, to a considerable extent, a relationship of 
construction running through all the mammalia, in- 
cluding man. They may, indeed, be almost regarded 
as modifications of a single form. The possession of 
a head, trunk, and four limbs is of course (except 
in the case of certain entirely aquatic mammals) a 
common link ; but the resemblance is deeper than 
that, and is to be traced not only through the 
manmfialia, but also through the birds, and even to 
the quadrupedal reptiles. 

The head, trunk, and limbs are modified and 
adapted to meet the varied requirements of the 
different orders and species, w^hether for predatory 
purposes or for defence, for simple progression on 
land or for swimming, climbing, digging, seizing, and 
so forth. These modifications go, indeed, sometimes 
as far as practical eliminations, as in the case of the 
hind-limbs of the whales (mammals), which are merely 
rudimentary and invisible, in no way affecting the 
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external form of the animal, the largely developed 
and adapted tail supplying their place as a power of 
locomotion. Or, the modification may be in the 
direction of increased development, as in the case of 
the bat, where the metacarpus and phalanges are 
very greatly lengthened, forming a wing, by means of 
a membrane stretched between them, this membrane 
extending to the hind-leg, which, as the animal is 
non-terrestrial, is very small and useless for locomo- 
tion on the ground. But such extreme forms as 
these need hardly be considered in the present 
chapter. 

With regard to the quadrupeds, it will be found 
that, in common with man, they possess skull, spine, 
ribs, and sternum, scapula, pelvis, humerus, and 
femur. The clavicle, important in man, and in such 
animals as have free lateral movement of the fore- 
limbs, is absent in many cases —in the horse or the 
ox, for instance — or it may be rudimentary, as in 
the cats. 

It is below the humerus and femur that the varia- 
tion in the number of bones in the limbs of the 
different creatures commences, and towards the ex- 
tremities the differences are very great : for instance, 
between the foot of the bear — with five digits, and 
plantigrade like man — and of the horse, which con- 
sists of a single digit, enclosed within a rigid nail, 
the hoof— or the forefoot of one of the cats, with 
five digits, each with a retractile claw and a pad 
beneath, a foot silent and powerful, and, unlike the 
horse's, an instrument of more than mere progression. 

A common purpose of the limbs in all terrestrial or 
partly terrestrial animals is to sustain the weight of 
the body (except, of course, in the ease of the arms in 
man, and to a considerable extent of the monkey) and, 
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more particularly in the case of the hind-limbs, to 
propel that weight forward. Without doubt, the 
main design to he traced through such a variety 
of forms is the one best suited for that purpose. 

The accompanying drawings will show at a glance 
the resemblances as well as the differences between 
a human leg and the hind-legs of several animals 
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of different types ; man, the gorilla, and the bear 
(plantigrades when standing at rest) being shown 
with the calcaneum raised from the ground as in 
movement, whereby the limb is pulled more into 
the position of those of the habitually digitigrade 
animals which follow. 

It is seen that all these Hmbs are divided by 
two joints into three principal lengths, corresponding 
to the thigh, leg, and foot in man (though this 
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division is certainly least apparent in the case of 
the elephant), and that there ia also a similarity 
in the relative direction of the angles, one with 
another, formed by these lengths. 

Each foot of the gorilla and bear, like that of 
man, has five digits, and when standing the whole 
of it is placed upon the ground. The foot of the 



Plff. ui. Tig. U9. 

bear has a strong resemblance to man's, much more 
than that of the ape, which more resembles pk hand. 
In the bear the toes are short as compared with 
the metatarsus, as in the human foot. 

The dog and the lion (digitigrades), which may 
be taken as types of the canidce and felidae, have 
each four digits on the hind-foot, though the dog 
occasionally has five. Both have five on the fore-foot, 
the innermost being of little importance with the 
270 
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dog, but in the cats the "thumb," with its well- 
developed claw, is a powerful instrument for seizing 
and holding, and is capable of being bent to a right 
angle with the other claws. When " sitting " — the 
familiar attitude of the cat or dog — these animals 
are for the time being plantigrade, the whole of 
the foot being upon the ground. The limb is then 



ng. us. FtK. U4, 

in much the same position as the leg of an Indian 
or African native when " squatting." 

The deer (digitigrade) has the calcaneum (the 
" point of the hock " in the horse and the heel in man) 
high above the ground ; the digits are two in number, 
enclosed one on each side of the divided hoof. The 
length of foot — that is, from the calcaneum to the 
hoof — gives the animal great springing power. It 
is a limb built for sustained speed ; the foot is very 
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light, and the sinew correaponding to the " Achillis" 
is as powerful as the haunch. 

The greyhound has, in proportion to the rest of 
the limb, a shorter foot than the deer, but the femur 
is longer and more free from the body, which is 
much lighter in build thetn the deer's. This, then, is 
a different type of limb to that of the last-named 
animal, but it is also designed for speed. 

The lion's is relatively a heavier type of limb than 
the deer's or the greyhound's, and is more adapted for 
strength and sudden spring than for sustained rapid 
motion. 

The elephant, even more pronouncedly digitigrade 
than the dog, has a hind-limb which can hardly be 
likened to that of any other mammal. The femur 
and tibia make a slighter angle than in other quad- 
rupeds, the calcaneum (" bock ") is very near the 
ground, and the bones of the metatarsus, five in 
number, are short. It is the shortness of these bones 
which gives the peculiar and distinctive character 
to the animal's hind-leg. The toes are not separated, 
and are supported behind by a large pad of fleshy 
substance ; and there are in the African species 
three stout short nails, the Indian having four. The 
general appearance of the limb suggests that there 
is but one joint, viz. the knee. The foot has, indeed, 
but little power of movement at the ankle, and when 
kneeling to receive its load, the elephant rests upon 
the knee, with the limb below that point stretched 
along the ground to the rear. A similar disposition 
of the hind-limb may be observed in a quadrupedal 
reptile, the tortoise, which also has the calcaneum 
low and the metatarsus short — indeed the two limbs 
are not dissimilar in character. As with the tortoise, 
the elephant's limb is designed for weight-bearing, 
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and not for rapid movement, for the animal pro- 
gresses mainly by the mere awing of the leg from the 
pelvis. The elephant must, in proportion to his size, 
be considered as a slow mover. This lack of speed is 
due to the straigbtness of the limbs. It is true that 
man, when standing erect, has the femur and tibia 
more in line, one with the other, than is the case with 
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any quadruped ; but the entire length of the femur is 
free from the trunk, the leg is capable of great flexion, 
and the elasticity and length of the foot, worked by 
the well-developed soleus and gastrocnemius, afford 
that spring which in the elephant is practically 
absent. He is therefore, in proportion to size, a 
much more speedy mover than the elephant, which, 
according to Sir Samuel Baker (when speaking of 
the longer limbed of the two varieties, the African), is 
only "capable of a speed of fifteen miles an hour, 
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which it rould keep up for two or three hundred 
yards, after w^hich it would travel at about ten miles 
an hour." This is a very moderate rate of speed for 
an animal of the elephant's size and length of limb, 
when compared with that of many vastly smaller 
creatures. 

A great contrast to the elephant's leg may be seen 
in the frog's. The thigh, leg, and foot are still here, 
but differently proportioned. The thigh is free of 



Fig. u<. 

the body, the leg muscular, the joints extremely 
flexible, the foot and digits long. It is a limb for 
leaping and swimming. 

In the forerlimbs the same general resemblance in 
the three principal lengths, humerus, ulna, and meta- 
carpus, is again apparent. A man's arm is here 
compared with the fore-limbs of two widely differing 
animals — the lion and the deer. The inner side of 
the limb is shown in each case ; the " wrist " in man 
and the lion corresponds to the " knee " in the deer. 
The five metacarpal bones in man and the lion are 
reduced to two, closely united and greatly lengthened 
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in the deer. The two digits enclosed in the divided 
hoof are of very limited use in comparison with the 
five digits of the lion. The deer's limb is designed for 
support and locomotion alone, the lion's, in addition, 
for striking, seizing, and pulling. In the lion, as in 
man, the ilexors of the forearm and wrist are well 
developed, and it will be seen that on the outside of 



tig. UT. 

the limb the olecranon in more developed than in 
man, and that the extcnaors of the forearm are very 
powerful. The lion is able to strike down by a blow 
from the paw, and to drag aw^ay hie prey, which 
often consists of animals of great weight. The lion, 
like the felidcE in general, possesses power of supina- 
tion in the forearm, though not to the same extent 
as man. The deer, in common with all hoofed 
animals, is devoid of that power. 
It will be noticed that the humerus in man is free 
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from the body. Tliis ia not so with the lion or deer, 
the former having a limited power of lateral move- 
ment of the limb, the latter none. This character- 
istiv will aUo apply generally to the tw^o classes which 
these animals represent. 

Ck>mpared with the arm in man, the fore-limb of 
the lion, deer, or indeed of any animal, splendidly 
adapted as it may be to that SQimal's special require- 
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ments, is restricted in its appointed movements and 
uses. It would be, for instance, impossible for one 
of the felidcc, creatures with exceptionally supple 
limbs, to place the forearm across the back — an 
action perfectly easy in man. 

The monkeys and apes come nearest to man in 
freedom of arm movement, though even they are 
probably not capable of such a variety of action, 
while in the hand they are very deficient, owing 
to the poor development of the thumb. In one 
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species, the Spider monkey, this member is entirely 
absent. 

It 13 a curious fact, which has been provocative of 
much^speculation, that the primary apes, fciorilla, 
Chimpanzee, and Orang-utan — the creatures most 
nearly approaching man in organisation and struc- 
ture (indeed, from a strictly natural history point 



of view, there is little to separate them from man) — 
should he amongst the least beautiful of animals ; 
and though certain of the monkeys have considerable 
grace of form (apart from their colouration, which 
is often beautiful), yet they can hardly be compared 
for beauty of shape with many less highly classed 
animals, such, for instance, as the horse, greyhound, 
or almost any member of the felidce. 

The superiority of man's form, from an artistic 

standpoint, over that of the apes is due to the fact 
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that be habitually stands and moves supported only 
upon the legs, thus accounting for tbe fine develop- 
ment of those limbs, which are ungraceful and poor 
in the primary apes, and of the trunk, with its dis- 
tinctive curve of the spine. 

It IB i>erbaps in tbe development of the trunk that 
man, in the higher human types, is pre-eminent in 
beauty of form over any of the animals, many of 
which, particularly amongst graminivorous classes, 
though they may possess finely shaped head, neck, 
and limbs, have no great beauty in the form of 
the trunk, the abdomen being often lat^e and 
barrel-like. 

Man's arms are shorter, and his legs longer, in rela- 
tion to the trunk than is the case with the apes — a 
significant step in tbe direction of beauty. He also 
possesses an important feature in the neck, in which 
respect the apes are very deficient. The differences 
in the formation of the head and features are too 
obvious to need comment. The foot is another point 
in which the ape compares unfavourably with man. 
It has not the anth of the human foot, and tbe toes 
are much longer. The innermost of these toes pro- 
ject at an angle from the others, and are better 
developed as a serviceable thumb than the corre- 
sponding member on the hand of tbe animal. 

It may be claimed that man, in his structural de- 
velopment, is capable of a gi-eater variety of position 
and action than any of the animals, and to this is 
doubtless due the fact that iu him is found the 
highest type of beauty of form. Though planti- 
grade in standing or walking, he becomes digttigrade, 
or nearly so, in swift running ; indeed, it requires 
but little effort for him to remain for a considerable 
time with the heels raised from the ground. He 
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is capable of rapid movement in w^ater (the apes 
and monkeys cannot swim), and he is able to climb 
and to leap ; his spine is supple. The contortionist 
and the gymnast show what the human figure is 
capable of under special training, and the "strong 
man " to what a degree of development the muscular 
system may be brought. In the hand man has, of 
course, an instrument such as no animal possesses. 

There is here reproduced a photograph from a 
group of the skeletons of man and the horse, in 
the Natural History Museum, London. 

If we begin a brief comparison of these skeletons 
at the heads, we recognise at first sight that the 
tw^o skulls ai-e very differently attached to the neck, 
though this difference is as much apparent as real, 
being partly caused by the great difference in the 
shape of the skulls, and the fact that man's neck is 
upright while the horse's inclines to the horizontal. 
Man has a "back" to the skull, which is entirely 
wanting in the horse, and his head is poised upon 
the neck with a fair distribution of weight before 
and behind. 

The horse has a great elongation of the nasal and 
maxillary bones. Finding his foo<l upon the ground, 
length is necessary. For the same reason, the neck 
is required to be long, and although there is the 
same number of cervical vertebrse as in man, seven, 
they are each much greater in relative length. The 
giraffe, with its elongated neck, has stilt only seven, 
which is the almost invariable number of cervical 
vertebrae throughout the mammalia. 

To sustain the weight of the head and neck, there 
must be much power above the cer\'ical vertebrse, 
■which, it will be seen, run downward from an imagi- 
nary straight line drawn from the occiput to the 
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highest part of the shoulder (the "withers"), thus 
affording a lai^e triangular space. Id addition to the 
muscles, there is in this space a special provision for 
sustaining the great weight of the head, which is 
hung on the more or less horizontal neck. This is 
a strong elastic ligament which proceeds from the 
occiput to the high processes of bone on the dorsal 
vei'tebree. This ligament acts automatically, and the 
head is sustained witliout fatigue. The droop of the 
head in an old horse is due to its weakening. 
Although this ligament sustains the head without 
effort, it is apparent that it must also be capable of 
relaxation, as when tired, or sleeping whilst stand- 
ing, as a horse will often do, the head is hung 
down, while the action is not produced by muscular 
exertion. 

It is the great height of the processes from the 
spine at the "withers," just referred to, together 
with the fact of the actual vertebrte being somewhat 
higher at the pelvis than where they pass between 
the scapulae, which gives the hollow appearance to 
the horse's back. The spine is in reality somewhat 
arched, and is therefore tlie better capable of sus- 
taining the weiglit of the rider. 

The horse has eighteen ribs (while man has twelve), 
and seven or eight of these are attached to the 
sternum. The equine sternum is very unlike the 
cori'esponding bone in man, which hfis a flattish face, 
the ribs attached ilush with the face ; in the horse 
it nearly resembles the keel of a boat, with the ribs 
attached to the sides of the keel. 

There is no clavicle ; the limbs are restricted 
practically to " fore and aft " movement, and the fore- 
limbs are relatively less widely separated than are 
the arms in man, where they have the whole width. 



3d by Google 



APPENDIX 

of the trunk between them. The inner faces of the 
scapulse are opposed, wheretis in niiin they face in 
the same direction. The horse possesses no power 
of pronation or supination, for the nlna and radialis 
are closely united and, as the animal ages, become 
actually one bone. 

The scapula is a bone of great strength, and is 
longer than the humerus, contrasting strongly \vith 
man in this respect. The last-named bone is com- 
pletely hidden by muscle, and in a sense is joined on to 
the body — another marked difference. In the living 
animal the humerus is only visible at the point of 
the shoulder, where its head is conspicuous. The 
scapula is not attached to any other bone (there 
being no clavicle), and it is very strongly muscled, 
having to sustain the greater part of the shock 
when the horse alights on the ground after leaping, 
at which moment tiie limb is straightened out. The 
supple pastern (corresponding to the phalanges in 
man) take a certain part of the shock. 

Below the carpus (the "knee" in the horse), the 
metacarpus consists of one principal bone (as against 
five in man), with two much smaller bones, the heads 
of which are opposed to the carpus, but which taper 
downward to a point, and cease before the next joint 
is reached. These small bones also become one witli 
the princiiMil bone as the horse becomes aged. Fossil 
remains show that these bones, now evidently in the 
course of disappearance, were once fully developed, 
and that the ancestor of the horse was not supported 
upon a single digit as is the animal of the present 
time. 

It will be noticed that the olecranon is much more 
developed in the horse than in man, affording hold 
for two strong and very conspicuous muscles in the 
281 



sdbyGoOgle 




Flf. 13L L«S Of lUn. 



ric, laa.— Lag of OoiUIa. 




Fig. lis.— Hind leK of Baai. 



Flc. IM. -Hind 1«K of DOff. 



OOMPABISOH OF THE STBUCTUBE OF MAN 
AND THE LOWER ANIMALS. 



sdbyGoO^k' 



Flff. 125.— Hlnd-lcKorUon. FIk. 136.— Hlnd-larofDeer. 



FlK. 1ST. - Hind 1% of ElBpUuit. Fig. 13a.—EinA-l»g oIFiog. 

0OMPA£ISON OF THE STBUCTUBE OF liAH AND THE 
LOWER ANIMALS. 

Dig-izedbyGoOgle 



\ 



Fig. 119.— Atm of Hmi. 




—Fore-leg of Uon. 



Flff. 131.-Fon-leKotD«er. 



OOUPABISON OF THE STBUCTTTBE OF THAN AKD THE 

LOWEB ANIMALS. 



3d by Google 



APPENDIX 

horse, the ancoiMPus muscles, which are used to 
straighteu the limb, as does the human triceps. 

The pelvis is veiy unlike man's, and the femur is 
shorter in proportion. This bone is also much covered 
with muscle, and is very strongly made. The horse 
has a patella. The tibia is of great strength, while 
the fibula is reduced to insignificance. 

As with the metacarpus, the metatarsus ie reduced 
to a single important bone, with two smaller ones 
dwindling downward to a point, and, as in the fore- 
limb, there is a single toe. 

Although the principal bones of the human frame 
are represented in the horse, the differences in the 
proportional sizes and shapes of the hones, and the 
uses to ^"bich the limbs are put, necessitate a great 
modification of the muscular system. Whereas, for 
instance, the deltoid is the most noticeable muscle 
on the man's shoulder, where it is the means of 
raising the arm from the side, an action impossible 
for the horse, any equivalent to this muscle is not 
prominent in the latter. But the anconoeus, already 
referred to, is very apparent. The pectoral muscle is 
present in the horse, but as it has a more restricted 
use and covers a narrower space it is smaller than 
in man, and differently shaped. 

The muscles of the trunk are, as compared with 
man, not very conspicuous. In man, the trunk is not 
only self-supporting, but carries, in addition to its 
own weight, that of the head and arms, the latter 
being in the horse a source of support instead of a 
burden. The horse's trunk is also capable of but 
little movement independent of the limbs. There is 
therefore no necessity for such development. 

In the case of animals (such as the lai^er felidte or 

the dog) which may be in the habit of pulling at 
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weight held by the jaws, the muscles of the loin are 
well developed. These, along with the decreased size 
of the abdomen, give to these creatures a more grace- 
fully shaped trunk than that of the horse, ox, deer, or 
animals of kindred classes. 

There is much muscle about the thigh and between 
the knee (" stifle ") and the carpus (" hock "). The 
muscles on the outer side of the limb, with the com- 
paratively concave form of the limb on the inner side, 
help to endow the leg with a veiy beautiful shape. 

If the student, when drawing or modelling any 
animal, will, instead of regarding it as an altogether 
new form, rather consider it as one approximating in 
a greater or less degree to the human fonn with 
which he is familiar, he will find the difficulties of 
liis task lessened, and will be able to avoid many of 
the errors which are often to be noticed in the depic- 
tion of animal forms by those who have not given the 
subject special attention. 
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Plate IX.— Front Viev of Male Fignre 
standing alert and ready 
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Plate X.— Front View of Female Fignre 
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PLATE X. 

The student should observe in this figure, as in the 
other female figures, the general absence of muscular 
prominences. On the front of the left elbow the 
hollow known as the Antecubital Fossa is obvious ; 
the position and shape of the breast are seen to 
vary with the position of the upper limb. The furrow 
corresponding to Poupart's ligament is not nearly bo 
deep as in the male. Often the female shows a greater 
degree of " knock knee " than is represented here. 
Notice that the umbiUcus is on a level which falls 
considerably below the waist line. The Supra-sternal 
depression is well marked, and the outline of the left 
Stemo-Mastoid is prominent. The left foot is rather 
flat. Tlie great toes are somewl at displaced by wearing 
pointed boots. 
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Plate Z.— Front Ti«w of Feioale Fisare 
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Plate XI.— Back View of Male Figure 
at "attention" 
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PLATE XI. 

The proportions of this figure are good throughout. 
Note that the width of the thorax and shoulders is 
greater than the pelvis, and compare with the back 
view of female figure (Plate XII). 

There is a massive Trapezius, and the Erector 
Spinie shows well on each side of the spinal furrow. 
The Gluteal, or Natal, folds show well, but the Latissi- 
mus Dorsi does not ; and, indeed, few of the muscles 
can be identified because the model is in a restful 
pose (compare, for instance, with Plate XVI). 
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Plate ZI.~Back View of Hale Figure 
ftt "attention" 
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Plate Xn.— Back View of Female Figure 
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PLATE XII. 

The general absence of muscular prominences is 
noticeable. In the ham a pad of soft tissue is seen 
projecting backwards between the inner (or Semi- 
membranosus) and the outer (or Hiceps) hamstrings. 
The ridge produced by the Tendo Achillia is well 
seen ; also the spinal furrow, the true waist, tho 
gluteal fold, and the fact that the thighs are widest 
a little below the level of the great trochanter. The 
moulding of the back of the lower extremities is par- 
ticularly worthy of study. The massive pelvis is 
considerably wider than the thorax (compare this 
with the male figures, Plates IX and XI). 
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FIftte ZII. — Back View of Female FUnie 
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Plate XIIL — Figure of Man straining hia muscles 
as he rests his weight upon a pole 
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PLATE XIII. 

In this figure the student will be able to identify 
many of the muscular prominences on the back of 
the arm ; the baok and inner side of the foTearzn ; 
the back and side of the trunk, and the side of the 
buttock ; and lower hmb. 

On the back of the arm, below the muscular promi- 
nence of the shoulder, which is formed by the Deltoid 
muscle, the outline of the Triceps is faintly appttrent. 
In the region of the elbow, the prominence of the 
Olecranon process of the ulna, and the deep depressioQ, 
external to this, at the bottom of which hes the ex- 
ternal condyle, ore marked features. The groove 
formed by the muscles converging upon the crest of 
the Uium is well shown. The depression in the buttock 
which hes above and behind the great trochanter, the 
hollow behind the knee, the ridges formed by the 
tendons on the outer side of the ankle and by the 
dorsal venous arch upon the foot, are very apparent. 
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—Figure of a Woman, In sUchtly flexed ponition, 
resting her velgbt apoa a pole 



PLATE XIV. 

Notice ODce more bow in the female 6gure the 
promineacea doe to muscles are apt to be obscured 
by superficial fat. Note again the greater relative 
size of the pelvis and buttocks aod the poration of 
the true waist. Compare this with the next plate. 
The gluteal, or natal, fold is just discernible, and the 
dimpling around tbe olecraoon. 
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Plate XIT.— Figure of a Woman, in, slightly *«»* position, 
rertin* her weight upon » P"^* 
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Plate XV.— OhUdren 
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Plate XV.— Children 
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PLATE XV. 

Tbese figures show particularly well the slight 
degree of " knock knee " which ia present in the 
majority ot children ; also the rather promineoit 
abdomen, making the thorax look poorly developed, 
and the absence of well-marked muaoolar promi- 
nences, owing to the general covering of fat. The 
absence of any " waist " should be obserred, and the 
great development of the legs in comparison with 
the arms. 
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Plate XV.— Children 
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Plate XVL — Front View of Blale Figure stretching 
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PLATE XVI. 

Tbe boundaries of the armpits are well seen in 
this figure ; also the connection of the costal carti- 
lages with the stemum ; the digitations of the 
Serratus Magnus ; the thoracic margin ; the outlines 
of the Rectus Abdominis ; the external oblique of tbe 
abdomen ; and the Tensor Fascise Femoris. The posi- 
tion of tbe true waist is seen to correspond to abont 
tbe tenth costal cartilage. The two furrows bounding 
the Rectus Abdominis are very cleitfly seen. The 
moulding of the upper extremities and of the front erf 
the neck will repay close study. The Pomum Adami 
shows well, and also the prominenoe of tbe Cricoid 
cartilage below it. Tbe subject is a thin, but very 
muscular one. 
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Plate XVII. — Back View of Man lookingr upwards 
with strained gesture of alarm 
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PLATE XVII. 

The muscles of almost every part are in a condition 
of strain. The fingers are semi-clenched. The pos- 
terior borders of the Deltoids show unusufdly well. 
The spine, aa indicated by the well-marked spinal 
furrow, is somewhat curved. The thighs being slightly 
flexed, the gluteal folds do not show well ; but the 
Biceps tendon in the left thigh and the Gastrocnemius 
muscle in the right leg are obvious. 
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Plate Xm.— Back View of M&n looking upwards 
with strained Bflsture of alarm 
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Plate XVm. — Figure of a Woman stooping 
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PLATE XVIII. 

Notice the transverse creases on the front of the 
abdomen ; also the altered shape of the breast when 
dependent. The flattening of the outside of the 
thigh, and the outline of the muscles of the back of 
the neck, should be observed. The back is generally 
arched, but particularly so in the dorsal region. With 
the exception of the calf, and of the Eiceps tendon in 
the thigh, hardly any muscular prominences can be 
identified. 
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FUrte XVIII.— Figure of a Wom&n stooping 
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Plate XIX, — Figure of Han crouching, as at the 
start for a race 



Plate XX.— Figure of Han resting on 
ontstretched arm 
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PLATE XIX. 

In this figure the following " surface markings " 
should be particular!}- noticed : the thick and rounded 
outer border of the Latissimus Dorsi muscle, the 
great mass formed by the PectoraUs Major, and 
between them the serrations o£ the Serratus Magnus. 
The flattening of the outer side of the thigh is 
due to the tightening of the ilio - tibial band. The 
general convexity of the vertebral column, except at 
its two extremities, should be noted. Several of the 
muscles in the arm, forearm, and leg can be identified, 
as well aa the Trapezius in the neck. The arch in the 
left foot is almost obliterated by the weight thrown 
upon the great toe. 



PLATE XX 

Note the prominent masses formed by the Tra^ 
pezius, Deltoid, Latissimus Dorsi, Supiuatur Longus, 
and the extensor muscles of the forearm. The fossa, 
at the bottom of which lies the acromion process of 
the scapula, is well seen ; so is the projection formed 
by " Adam's apple." 
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Plate XIX. — Figure of Man crouching, as at the start for a race 



Plate XX. — Fignre of Han resting on ontatratclMd *'l>V^(x>Qk' 
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Plate XXI. — Figrare of a Kan in the " Ready " 
position for wrestling 
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PLATE XXI. 

Note the vertical position of the right Stemo-Mastoid 
muscle, which is powerfully contract«d ; the fainter 
oblique ridge which is produced by the anterior mai^n 
of the Trapezius muscle ; and the depression which 
corresponds to the anterior triangle of the neck between 
these two. The pit of the stomach, the umbilicus, 
the Median furrow between the Recti Abdominis, 
are noticeable features on the front of the abdomen. 
The outline of the Quadriceps muscle is faintly 
visible in the front of the right thigh ; and the student 
should note, in association with the contraction of 
this muscle, the tapering ridge, continued downwards 
from the patella to the shin in the right limb, which 
is due to the underlying and taut Ligamentum Pa^ 
tellae. The great toe has not been displaced by boot- 
pressure. The well-developed Tibiaha Anticus makes 
the shin-bone look convex forwards. The PectoraHs 
Major is well developed, and so is the Biceps in the 
right arm. 
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Plate ZXL—Fignre of a Han In the "Beady " poBition 
for wreetlisg 
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Plate XXn. — Figure of a Han with bowed head 
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PLATE XXII. 

In this figure notice— 

1. The large mass of the contracting Latissimus 

Dor si muscle. 

2. The vertebra prominences at junction o£ dorsal 

convexitj- with the straight cervical spine, 

3. The Gluteus Maximus prominent in action. 

4. The fofisa between it and the great trochanter. 

5. The Erectorea Spinte muscles separated by 

6. The spinal furrow, at the bottom of which some 

of the spinous processes of the vertebrae can 
be detected. 

7. The hamstring muscles on the back of the thigh 

separated by 

8. The ilio-tibial band from 

d. The prominent mass of the Quadriceps Extensor 
on the front of the thigh. 
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Plate ZXII.— Fignre of a Han with bowed bead 
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Plate XZIII. — Bust of Woman with chin depressed 
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PLATE XXin. 

The convexity fonvards of the erect cervical spine 
has in this pose been obUterated, so that the dorsal 
concavity forwards is continued upwards into the 
bent neck. The position of the clavicle is well seen. 
The right breast is somewhat dependent, accentuat- 
ing the thoraco-mammary fold. Notice what a wide 
extent of the thorax is covered by the breast ; also 
how much more convex the lower half of each breast 
is than tlie upper half, so that the nipples are slightly 
tilted upwards. 
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FUte XXm. — BoBt of Woman with chin deproBsed 
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Plate XXIV. — Front view of Man straining neck 
backwards 



Plate XXV.— Side view of Man straining neck 
backwards 
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PLATE XXIV. 

ThiH iUustration shows the appearance of the 
abnormally developed and actively contracting Pla- 
tjsma from the front. Observe how it lies superficial 
to the clavicles and to the oblique ridge of the Stemo- 
Mastoid muscle, and how it pulls the angles of the 
mouth downwards. 



PLATE XXV. 

The outline of the posterior border of the Platysma 
muBcle is well shown, but in this subject it is decidedly 
exaggerated. The head is extended, and transverse 
folds are developed in the skin of the back of the 
neck (compare Fig. 77, p. 19.). 
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Plato ZXrV.— Front view of Man straining 
neck backwards 



Plate XZY.— Side view of Man straining 

neck backwards /^~> i 
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Plate XZVL— Figure of the legs of Hao— moseles 
in contraction 



DigizedtyGOOgle 



PLATE XXVI. 

On the right lower hmb above the knee are two 
furrows ; the upper and front one is due to the pos- 
terior border of the iHo-tibial band ; the lower and 
back one to the tendon of the Biceps, The promi- 
nence of the calf is due to the Gastrocnemii, juet in 
front of which is seen the Soleus. The next ridge, in 
the right leg, is formed by the peroneal group of 
muscles, and is very pronounced. Note the hollow 
above the heel, and the depression above the external 
Malleolus in front of the peroneal tendons. On the 
left lower limb the Internal Saphenous vein and the 
oblique groove mentioned in the text as due to a band 
of fascia passing over the Vastus Internus muscle are 
well seen. The inner head of the Gastrocnemius is 
bigger than the outer. 
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Plate ZXVI.— Fignre of the legs of Uui— muscles in contraction 
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Plate XXVII.— Three studies of the male lower 
extremities from the front 
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PLATE XXVn. 

The figure A shows the Quadriceps Extensor of ili* 
thigh in vigorous contraction, and three anatomiri: 
features are exceedingly well seen. These are (l| it* 
relation of the furrow, which nearly corresponds i" 
Poupart's ligament, but is seen in the figure to reali; 
lie somewhat above the anterior euperior spine sj- 
Poupart's ligament ; (2) the individual parts of ;- 
Quadriceps muscle on the front of the right tliig!i 
(3) the fossse around the patella. The two oib' 
figures show the difference in outline of the lo«^ 
limbs in various positions. The band of deep fss^ 
is producing a very definite groove across the sJks 
Vastus Internua just above the patella in both lim^ 
in B and in the left limb in C. 
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Plate XXVIII.— Three BtndieB of male lower 
extremities from behind 
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PLATE XXVIII. 

Note in B the straightnesa of the spine, the promi- 
nent Erectores Spinte, the transverse gluteal folds and 
the definition of the Gastrocnemii (inner head larger) 
and Tendo Achillis, the subject standing symmetri- 
cally on tiptoe. 

In A the subject is standing at ease on the right 
leg. The Gastrocnemii are not so defined, the left 
Bide of the pelvis is raised ; consequently the left hip 
is slightly flexed and the gluteal fold is less marked ; 
while a convexity of the spine to the right is developed, 
with inequality of the shoulder-blades. In the left 
bam the Biceps tendon shows. 

In C the vertebral groove or Spinal furrow is well 
seen, the Erector Spinse being well developed. The 
thighs are more flexed, so that the gluteal folds have 
disappeared. The Biceps Cruris tendon shows well 
in the left limb. The buttock and thigh are very 
massive. 
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Plate XXIZ.— Outstretched arm, back view, 
in state of strain 



Plate XXZ.— Outstretched arm, front view, 
in state of relaxation of the mnsdeB 
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PLATE XXIX. 

The prominences formed by muscles of the arm 
and forearm are strongly marked in such an action 
as clenching the fist of the outstretched arm. The 
Deltoid and the Triceps in the upper arm, and the 
following muscles in the forearm, should be identified : 
The Supinator Longus, the Extensor Carpi Radialis 
Longior, the Extensor Communis Digitorum, and the 
Extensor Carpi Ulnaris. Some of the tendons, and 
the hollows between the metacarpal bones, on the 
back of the hand are also seen. 



PLATE XXX 

The Antecubital Fossa, the " Anatomist's SnnfF 
Box," and the vein of the front of the forearm should 
be observed, also the axilla, the lower border of the 
Peetoralis Major muscle, and the relation of the nipple 
thereto, the Median furrow on the front of the chest, 
the navel, the outhne of the Rectus Abdominis and 
external oblique muscles, and the iliac furrow. The 
student will also observe the difference between the 
outline of the Biceps on the right side, where it is long 
and narrow, and that on the left side, where it is 
broader. The muscle is in action in the left arm, but 
not in the right. 
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Plate XXIX. — ^Ontatretclieil arm, back view, in state of strain 



Plate XXX. — Ontstretclied arm, front view, in state of 
relaxation of mnsdes 
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Flat« XXXI.— Figure of a Woman sitting 
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PLATE XXXI. 

The right arm in a restful pose ; the Antecubital 
Fossa in just discernible, but is better seen in the 
left arm. The margin of the Pectoralis Major and 
the relation to it of the breast is well seen. The head 
of the ulna is prominent at the left wrist. The folds 
of the groin are very obvious. Compare with Plate 
XVIII (" Figure of a Woman stooping "). 
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Plate ZZXI.— Figure of a Womsa sitting 
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INDEX 



AuwHEN or belly, 169, 173, 177 

„ ofllie infant, 263 
" Abdominal type" of breathing, 

the, 174 
Abfluminal wait, the, 173 
Aliiluctioii, of th« arm, 147 
Abductor indicU, tlie, 123 
AcetHbuluin, the, 47 
Acromio-claviculHr joint, 37 
Acromion, the, 74 

„ process, the, 35 
" Adam's apple," 184 
Adduction uf the arm, 147 
Adductor magnua muscle, the, 
fiO, 114 
„ mascles. Ill 
„ tubercle, the, 60 

Air-cavity or frontal sinus, 67 
Air sinus of the mastoid process, 

89 
Alieofthe nose, 221 

„ or w'lHga of the thyroid t 
tilaK«, 184 
Albinos, 68, 217 
Anwmic subjects, 68 
Anatomical w&lst, the, 251 
" Anatomist's siiufT-box," the, 42, 

101, 151 
Anconeus muscle, 93 
Angle of torsion of the foot, 132 
Angles uFthe scapula, 37 
Ankle, the, 3-3, 131 
Ankle-joint, muvemeuts of the, 

165 



Ante-cubital fossa, the, 86 
Anterior superior suine of the 

ilium, 166 
Antrum of Hishmure, the, GO 
Aponeurosis, the, 178 
Aqueous humour of the eye, 218 
Arch or " dome " of the foot, the, 

62, 137 
Arm, the, 84 

„ the human, 278 

„ and leg compared, 147 
Armpit, the, 82, 167 
AstrsgHlus, the, 62, 54 
Auricle or ear, 199, 229 
Axilla or armpit, 38, 82 



Back of the band, the, 97 

Baldness, 199 

" Ball and socket " joint, 1S3 

Ball of the toe, the, 55 

Basilic vein, 86 

Bat, limbs of the, 268 

Bear, the foot of the, 268, 270 

*' Beetling brow," the, 209 

Biceps flexor i-ruris, 52 

„ muscle, the, 38, 82, 115, 
160 

„ the tendon of the, 119 
Bicipital groove, the, 38 
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Blinkiiifc, 213 

BluMhiiifc, 238 

Bliishin)[ iind pnllor, 06 

" Biidy" OT borizontiil pttit of the 
maiKlible, 61 

BoiiM of the foot, the, 52 
,, of the forearm, 40 
„ of the lower limb, the, 44 
„ of the Hkull, the, 53 
„ of the vertebral columu, 61 
„ of the H-rist, 43 
„ rariniia forma of, S-l 

Borders of the scapula, 37 

Bnchial art«ry, the, 83 

Brachycephalic or broad head, 
IftS 

" BreakiMg" of the voice, 184 

Breast, the female, 176 

Breast-bone, the, B3 

Bridf^ of the iioBe, 221 

Buccal cavity, the, 60 

Buccinator muscle, 23C 

Buttocks, the, 103 



Calcakeum, the, 271 
Calvaria, the, 56 
Capitellum, the, 40 
Carotid artery, the, 103 
Carpala, or bones of the wrixt, 

35,96 
CarpuKor wrist, 43 
Carrying aiiirle, the, 88 
Cartilage of the iivse, 221 
Cartilaf^inous auricle, the, nO 
Caruncle, the, 211 
Cat, the foot of the, 268 
Cephalic vein, the, 85 
Cervicnl vertebne, 81 
Cheek, the, 228 
Cheek-bone, the, GO 
Chest or thorax, the, 100 
Chin, the, 61 



Chia, the, as an indicatioi) 

character, 226 
<'horaid of the eye, the, 215 
Ciliary muscle, the. 2IS 
Circumduction of the «rm, 14' 
Chivicle, the, 34, 35, 78, 100 

„ in quadrupeds, the, 2> 
Coccyn, the, 44, 62 
Colour of the skin, 66 

., of the eye, the, 216 
■ the, 222 



Compressor uaris, 238 
Concha of the ear, the, 232 
Condylea, 49 

„ luteriial and external, 

88 
„ of the humaruB, the 
39 
Conjunctiva or membrane of the 

eyes, 65, 21U 
Contraction of the musdea, 70 
„ of the pupil of the 

eye, 217 
"Co-ordination " of muscles, 210 
Coraco-brachialis muscles, 82, 84 
Coracoid process, the, 30, 41, 81 
Coniea, the, 2U, 216 
CorrugHtor supercilii muscle, 202, 

238 
"Costa! type" of breathing, 174 
Cotyloid notch, the, 47 
Cranial bones, the, SO, 108 
Cranium, the, 56 

„ ill relatiou to the spine, 
34 
Crest of the ilium, the, 164, 168 

„ ofthetilnii, the, 124 
Cricoid cartilage, the, 184 
Crico-thvroid membrane, the, 185 
Crimimilogy nnd the skin, 65 
Crureus, the, 112 
Crus helicis, the, 232 
Cuboid, the, 53 
Cuneiform bones of the foot, the. 



54 



n the spine, 101 
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D 

Dark hair, 67 

Uunvin's tubercle, ii^ 

Deceit, 24(t 

Decision, 248 

Deep fascia, the, (!9 

Deer, the foot of the, 271 

DeGHHce, 246 

Deltoid muscle, the, 77, 81! 

Depressor atie iinat, 238 

„ nnguli oris, 237 
Despair, 244 
Diaphrag-m, the, 174 
Digastric muscle, the, 191 
,, triangle, the, 191 
DIgiutioiis, 82 
Digitigrode animals, 269 
Digits, the bones of the, 95 
Dilatores oaria, 238 
Disdain, 246 
Distal, 44 

Dog, the foot of, 270 
Dolichocephalic or long head, 

198 
Dorsal surface of the scapula, 37 

„ rertebre, 0], lfi7 
Dorsum of the foot, 138 
" Double chiu," the, 181 



jiressioD and Gesture, 234 
Extension of the arm, 147 
lilxtensor brevis digitvrum, 141 
„ carpi radialis breviur, 93 
„ [carpi radialis longior 

mu.'tcle, 8tt 
,, communis digitoram, 02 
„ iaternodii pollicis, 151 
„ interuodil pollicis ten- 
dons, 101 
„ longus digitorum, 128 
„ longus hallucis, 127 
„ 'longus pollicis muscle, 

the, 42 
',, ossis metacarpi pollicis, 
9a, 151 
Extensors of the foot and toes. 



„ oblique muscle, the, 1G3 
Extremities, divislonB of the, 71 
Eye, the light in the, 179 
Eyeballs, ^e, 208 
Flyebrows, the, 67, 209 
Eyelashes, the, 212 
Eyelids, the, 209 



Ear, the, 190, 228 

Elbow, the, 87 

„ and knee compared, 147 

Klbow-joinl, the, 40 

Elephant, the foot of the, 272 

Emaciation, the appearance of, 69 

Ensiform or lower part of the 
sternum, 64 

Ensiform cartilage, 171 

Erector spinw muscle, 158 

Ethmoid boue, the, fiC 

Expression dependent ofi corre- 
lated action of facial muscles. 



Face, the, 206 

„ types of, 235 
Facial bones, the, 198 
nerve, the, 213 
False pelvis, the, 46 
Fascia IhU, 113 
Fat, the deposit of, 68 
Fear, 243 

Female waist, the, 254 
Femur, the, 33, 34, 45, 48, 117 
Fibula, the, 44, 52, 117 
Fingers, the, 101 

„ flexion and extension vf 
the, 1S2 
Flat Ixiues, the, 33 
Flexion of the arm, 147 
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Flexor carpi radUlU tendon, the, 
43,90 
,, lungiis hkUucis muscle, 54 
" Fluatinff riba," S3, 17S 
Foldof theixilU, ]|!7 
Foot, the bones of the, 52, 131 
„ the hunlftii, 278 
„ of the infant, the, 260 
Foramen magnum, the, S8 
Forearm, the, SO 

„ the hones of the, !i5, 40 
„ veinsofthe, 01 
Forehead, the, 67, 200 

,, types of, 203 
Form of the model, the, 70 
Frog, the leg of a, 274 
FiwnUl bone, the, 33, 50, 200 
„ eminence, the, 57, 200 
„ furronrg, 201 
„ sinus, the, 57 
Frontalis muscle, the, 202 



G 

Gastrocnkhius mnscte, 121, 129 
Gesture and expression, ISO 
Gladiolus, part of the sternum, 

63, 170 
Glands of the skin, 66 
Glenoid cavity, the, 61, 146 
Globe of the eye, the, 215 
Gluteal muscles, the, 46, 49, 103 
Gluteus maximus, the, 105, 107, 
154 
„ mediuB, the, 107 
"Goitre" or "Derbyshire neck," 

18« 
" Goose-skin," 67 
Gracilis muscle, the, 122 
Groat omentum, the, 264 

„ toe, the, 139 

„ trochanter, the, 36, 49, 
114 
Greyhound, the foot of the, 272 
Grief, 242 
Qroiii, the, 108 



H 



Hair, the, 67, 178 

„ direction of the, lft9 

„ follicles, 66 
Ham or popliteal space, 120 
Hamstring muscles, the, 106, 1 15, 

154 
Hand, the, 95 
Head, dlTisionsof the, 71 
Hectic, 236 

Heel or os calcis, the, 52, 130 
Helix of the ear, 2S2 
Hill, Sir Charles, 102 
Hip-bones, the, 34, 44, 146, 1S3 
Hip-joint and shoulder compared. 



Hyoid bone, the, 61,182 



Ilio-coitjJ space, the, 166 

Ilio-psoBB flexor, the, 154 

Ilio-tihial band, the, 107 

Ilium, the, 46, 104 

Imprint of the foot, 137 

Inclination and torsion of tJie 
femur, 60 

Infancy and old age, 264 

In&nt, the development and. 
measurements of, 259 

Inbnta, male and female, com- 
parison of, 261 

Infant's skull, 65 

„ smiles and tears, 261 

Inferior angle of the scapula, 37 

Infra-clavicular foBsa, the, 81, ITS 



sdbyGoOgle 



Infra-spinatua muEcte, the, '6, 
ir,3 

I[irra-8teriial f<>sw, ur " pit of tbe 

stomach," 171 
" Insertion " of n muscle, the, 34, 

70 
Instep, the, 138 
liitercciDdyloid uotch, 49 
Int«rcostal8, the, 174 
Internal niHlleoliis, the, '^1 
iDteroBsei muscles, 152 
InteroaseoDH niemhniiie of the 
m, 42 



Ja(tni>ice, the yellow tinge of, 

68 
•fan, the moremeiitn of the, 34 
Jugukr veJLiEii, the, 1S6, 103 



KEVSTnNK of the arch of the foot, 

the, nH 
Knee, the, 117, l^'i 
" Knee " of the deer, the, 274 
Knee-cap, the, 44, 119 
" Knock-knee," 123, 252 
Knuckle*, the, 44, 102 
„ of the toen, 140 



Lens uf the eye, the, 218 
Lesser trochanter, the, 04 
Levator anguli oris, 236 

„ labii superioris, 23G 

„ meati, 237 

,, palpei>ralis iuperiorU, 213 
LiKHmeitta juinhig the radius to 

the ulna, 42 
Ligamentum nuchie, the, 195 

„ patens', Uie, 50, 



„ aspera, the, 49 
„ semi-IiniarlH, the, 173 
Lineie atrophlcte, 177 
IJnea on the palms, the, 96 

„ ofthetliumb, 100 
Lion, the foot of the, 270 
Lips, the, 224 

L<>be or lobule of the ear, 231 
Loins, the 157 
Lo:ig bones, the, 33 
" Loxver chest," the, 2fi4 
Lower jaw, the, ftO 
Lumbar vertebne, 61, lo7 
Lunula of the nails, 66 



„ gland, the, 239 

Larynx, the, 183 
LutiHsiniuH dorsi, tiie, 70, 162 
Laughter, 242 
Leg, the, 123 



Malah or ciieek-boiie, the, GO 
Male and female outlines, 252 

„ pelvis, 45 
Malleolua, the, 51, 125 
Man, the leg of, 27;! 
Man andhorse compared, skeletons 

of, 279 
Man and loiver animals, essential 

differences between, 241 
Mandible, the, 00 
Manuhrium, part of the at«riium, 

GH, 170 
Masseter muscle, the, S9, 232 
Mastoid procesH, the, 59, 20.') 
Maxillary bones, the, 60 
, Meatus, the, 229 
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Median basilic vein, !I2 

„ cephalic vein, the, 81, Itl 
,, nHwl spine, the, 57 
,, vein, the, Ul 

Memlirniious li^Hiiietit of the fore- 
arm, 42 

McuUl prutiiberaiire, 220 

iMestal border of the scapula, 
37 

MetJivarpsI bones, the, 44, y.i 

MetNcarpo-phNlaiiKeHl joint, the, 
100 

AleUUrsal bones, the, 44, 55, 
130 

Mules, m 

Monkey compared with man, the, 
277 

Motor and ^nsory funcliuns, the, 



iHof theanlcle-joiiit, 15-5 
, of the bones, 34 
, of the hip-joint. I.^t 

, of the knee, !55 

, oFthe toeti, 155 
ts tnembrane, the, IS5 
e, HiK-oneuB, i)ii 
adductor inagn UK, 114 
biceps, 84 

theroraco-braLhinliK, 84 
the deltoid, 77, 8ii 
crecti>r spins, 15t( 
extensor communis digi- 
torum, !I2 
„ carpi radialis 
breviur, UH 



the Kincilis, 122 
the iiifra-sptiiatuH, 71! 
pectoralis major, 80 
pruiiator radii teres, 80 
qimdrireps, 112, II!) 
supinator loiigiiK, 8li 



«'le, the supra-spiiiatus, 74 

„ tailors, ]0<< 

„ the tensor fnscia- femoris, 

ll.l 
,, tlie trapezius, 'i 
,, the triceps, 85 
scles,addi]Ctor,lll 
,, attached to flat bones, 



58 
of the ear, 2;)0 
, of the eye, '2M> 
, of the fingers, 152 
, the hamstring, lOG, 115 
oftbe hip-joint, 154 
oftheleg, 12li 
of the mouth, 235 
, of the nose, 238 

of the shoulder-juint, 148 

, superficial flexor, 8t) 

, tibialis anticus, extensor 

longuB halluciit, exten- 

Mir longns digitorum, 

peroneus t«rtius, 127 

'ulo-cutaneous nerve of the 



;ullaris, 



1«2 



Naei*, the, (!(i 

„ of the toes, 141 
Nasal bo[ies, the, 57, W 
„ fossie, the, 57 
„ septum, the, 222 
NaM-lnhial fold, the, 233 
Natal fold, the, 105, 114 
Navicular or scaphoid, the, 54, 
135 
' Neck, the, 71, 180 
Nf^Iaton's line, 106 
I Nipples, position uf the, 17C 
I Nose, the, 221 
■ Nostrils, the, 221 
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OrcipfTAL bone, the, 66 

„ protiiberaiicp, the, 204 
Occipitalis muscle, the, 'lO-i 
Ocuipito-fruiitnlia muscle, the, 5S 
Old aire, GO, 2ii4 
Olecranon prtKeBs, tlie, 41, 87 
Omo-hyoid muscle, the, 191 
Opposition, of the thumh, lol 
Orbicularis oris, 235 

„ palpebrarum muscle, 

202 
Orbital margins, 208 
Ori)it8 of the eyes, the, 67 
Origin of the muscle, the, 70 
Os calcis or heel, 52, I2U 
„ pubis, the, 47 
OijM iniiomiiiata, 34, 44, 4G, lO.S 



243 



Pain, 

Palate, the, 00 

i'Hllor, m 

Palni of the liaiid, tlie, 1)6 

Palmar fascia, D-5 

Palmaris loiigus tendon, 90, !I6 

Palpebral liiisuTe, the, 211 

Paniiiculus ailiposus, ()8 

carnnsns, the, CO 
Parietal bones, the, 6<t 

„ eminence, tbe, m, 20.'! 
Parotid k1h"<1, the, I'll 
Patella, the, 44, 60, 117, 119 
Pectoralis ninjor muscle, 80, Ifii), 
171 

„ minor, the, 82 
Pelvis, the, 44, 47 
Peroneal tubercle, the, 54 
Peroiiei, the, 128 
Pe rone us loufrus tendon, the, 66 
" Perspiration " or " sweat," 241 
Phalanges or bones of the digiU, 
the, 36, 44 

„ ofthefoot.the, 55, 140 
I^gment of the skin, m 



I'isibrm bone, the 43 
"Pit of the stomach," the, 171 
Plantigrade animals, 2(i8 
Platysma, the, 01), 182, ID.t 
Popliteal space, tlie, 120 
Posterior annular ligament, the, 
94 
„ superior spine of the 

ilium, 106 
Puupavt'i^ ligament, 108, 168 
Professes of the scapula, 37 
Pronation of the forearm, 40 

,, and supination, 149 
Pronator quadrntus, the, 149 

„ radii teres, the, 42, 8ft 
Proportions, male and female, 262 
Protective bones, 34 
Proximal, 44 
Ptosis or drooping of the eyelids, 

214 
Puberty, IJT 
Pubes, the, 40 
Pulse, the, !)1 
Punctum, the, 211 
Pupil of the eye, the, 210 
I'yramitlalis nasi, 238 



s extensor cruris, the, 

.60 
muscle, the, 112, 119 

U 






I articulations, 149 
lunms, the, 40. 41, 93 
" Ramus " or vertical part of the 

mniidible, 61 
Rectus abdominis, the, 47, 171 

„ femoris, the, 112, 1.64 
Relative measurements, 25.i 
Resonating nir-c ham hers, 58 
Retina of the eye, the, 215 
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Rhomboideus mnjor, the, 103 
Ribs, die, m, 1(17, 175 
„ or man Hiid horxe compared, 
tiie, aao 

Rid|[e)< bikI furroivB nf the skin, ii5 

Rimtrius th*, 237 

Root of the iio«e, tlie, 221 

Kotatiuii of the- arm, 147 

" Round Hhouldent," 37 



S 

SArRAL vert«Urit, th«, 105 
Sacrci-ilJHC li^rBmeutH, 46 
Sacrum, 44, 62 
Sa|iheiitiug vein, 111, 125 
Martoriiis or tailnr'n niiiNcle, 109, 

164 
Scalp, the, IWS 
Scaphoid, the, Hi 

fossa of the par, 2:i2 
„ tubercle of the, 4:1, 135 
ScnpulH, the, 33, 34, 36 

„ of a horse, the, 281 
Scarpa's trial ijrle, lOt) 
Sclerotic, the, 210, 215 
Scorn, 246 
SeliaceojB fclaiiiU, 60 
Self-conceit, 248 
Semilunar fascin, the, 85, !)0 
Semi-meuibranosus, the, 115 
Semi-teiidiiioaus, the, 115 
Serratus magiius muiicle, the, 82, 

171 
SesHmoidx, the, 120 
Shuft of the liumeruH, .'it! 
Shape ofthe nose, 2-23 
Shin, the, 51,124 
Short honeEi, the, 3S 
Slioulder, the, 7't 
Shoulder- hlade or scnpuhi, 34 
Shoulder-.joiiit, the, 147 
Shyness, 246 
Sigmoid cuvity, the, 41 
Skeleton, the shape of the, 70 
Skill, the, G5 



Skin of the forehead, the, 2( 
„ of the palm, the, 95 

Skullofauadult, the, 55 
„ of an lufaut, the, 55 
,, divlalona of the, 196 

Sneering, 246 

"Snub" nose, 223 

Sole of the foot, the, 144 

Soleus, the, 129 

S|ihenoid bone, the, 56 

Spinal column, the, 61 
„ cord, 62 



Spin 



, the, ; 



;,02 
,157 



n relation tv th( 



„ of the pubes, the, 47, K^O 
,. of the scapula, the, 74 
Spinous process, the, 62 

„ „ of the scapula, 37 

,, processesof the vertebra;, 
197 
Squamous part of the tempoml 

Vine, 5!) 
Squiiitiiig, 220 
" Sternal angle," the, 170 
Sterna.mastoid muscle, the, 58, 

187 
Sternum or breasl-bone, 63, 169 
Stylo-hyoid muscle, the, 191 
Styloid process, the, 41, 52, 93 
Suhcutniieoue ti)«ue, 68 
Sub-mental pad, the, 68 
Sucking pad of the infant, 68, 228 
Sulkiness, 248 

Superciliary ridge, the, 57, 200 
Siiperliciai fascia, G8 

„ flexor muscles, 89 
Superficialis volie artery, the, 99 
Superior angle of the scapula, 'J7 
Supination and pronation, 14!) 
„ of the foreami, 40 
Supinator longus muscle, 86, 149 
Siipra-condylar ridres, the, .% 
Su)>ra-orbital niarKin, the, 57, 200 
Siipra-^ipinatus muscle, the, 74 
Supra-stenial fossa, the, 169 
Surface form of the foot, 138 
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Sweat glands, 60 
„ secretion of, 239 

Symmetry in anntomy, the ab- 
sence uf strict, 63 

Symphysis pubis, tlie, -17, 171 



T 



Taiuik's muHcle o 
Talus, the, 54 
Tarsus, the, 44 
Teare, 211,239 
Teeth, the, 249 
TemponU bones, the, 06 

„ muscle, the, 2DS 
Tendo Achillis, the, M, 126, 

129 
Tendon, flexor carpi radialis, 90 

„ „ „ ulnaris, 91 

Tendons of the foot, 141 

„ of the hand, 98 

„ of tlie thumb, 101 
Teusu^ fascin fenionB, 113 
Teres nujor, they 163 
Terror, 244 
Thenar eminence, 96 
Thigh, the, 109 
Thigh-boue, the, 44 
Thoraco-mammary fold, the, 177 
Thorax or chest, the, 36, 63, 

157 
Thumb, the, 9fi, 99, IBl 

,, movement of the, 43 
Thyroid cartilage, the, 184 

„ foramen, the, 47 

„ glaud,the, 180 
Tibia, the, 44, 50, 117 
Tibialis anticus, the, 127 
'npoftbenose,the,221 
Toes, the, 139, 166 
Tortoise, bind limbs of the, 272 
Trachea or windpipe, the, 166 
Tragus of the ear, 232 



Trsnsversalis muscle, the, 173 

Trapexium, ridge of the, 43 

Trapezius muscle, the, 74, 16 
1U6 

Triangles of the neck, 189 

Triceps, the, 35 

Troch HI iters, the, 48 

Troclilea, the, 40, 80 

Trunk, the, 1S7 

„ divisions of the, 71 
,, of man and horse cot 
pared, 285 

Tubercle of the ilium, 40 
„ of the scaphoid, 135 
„ of the tibia, the, 5 
120 



U 

[Jlna, or bone of the forearm, the, 

36,40, 93 
Umbilicus or navel, 171 
Unciform bone, the, 43 
Upper extremity, the, 73 

„ jun, the, 00 



Vastus intemus and extemue, 112, 

120 
Ventral surfoce of the scapula, 

36 
Venus plexus, 97 
Vertebra prominens, the, 62, 160 
Vertebrw, the, 61, 160 

„ or quadrupeds, 279 
Vertebral border of the scapula, 

37 
Vertical border of the scapula, 

37 
Vitreous humour of the eye, 218 
Vocal cords, the, 184 
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\v 

Waist, the true, 1G« 

„ of the foot, the, 1.% 
Wiigtiii|c itliieBneN, effect of, (Ht 
Whale, niilinieiitHry limlw of the, 

•2t\7 
White h»ir, 07 

„ of the eye, the, 215 
M'iiidpipe, the, let), 185 
Winking, 214 
Withers of n horse, the, 280 



^Vrigt, the, 33, A 93 

,, the bones of the, :t5 

„ niid ankle cumpared, 148 

,, niHn'a. 274 

Wriat-joint flexion, 15(1 



arch, the, 69, 199 
„ process, the, 59 

Zyiromaticus, the, 2,'!7 
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